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Introduction 



This data book presents advanced information on 
Fairchild's very high-speed, low-power CMOS logic 
family, fabricated with Fairchild's state-of-the-art 
CMOS process. 

FACT (Fairchild Advanced CMOS Technology) 
utilizes Fairchild's 1.3 ^m Isoplanar silicon gate 
CMOS process to attain speeds similar to that of 
Advanced Low Power Schottky while retaining the 
advantages of CMOS logic, namely, ultra low power 
and high noise immunity. As an added benefit, 
FACT offers the system designer superior line 
driving characteristics and excellent ESD and latch- 
up immunity. 

The FACT family consists of devices in two 
categories: 

1. AC, standard logic functions with CMOS 
compatible inputs and TTL and MOS 
compatible outputs; 

2. ACT, standard logic functions with TTL 
compatible inputs and TTL and MOS 
compatible outputs. 
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Product Index and 
Selection Guide 



Product Index 

'ACXX Devices 
Device No. 

54AC/74AC00 
54AC/74AC02 
54AC/74AC04 
54AC/74AC08 

54AC/74AC10 
54AC/74AC11 
54AC/74AC14 
54AC/74AC20 

54AC/74AC32 
54AC/74AC74 
54AC/74AC86 
54AC/74AC109 

54AC/74AC138 
54AC/74AC139 
54AC/74AC151 
54AC/74AC153 

54AC/74AC157 
54AC/74AC158 
54AC/74AC160 
54AC/74AC161 

54AC/74AC162 
54AC/74AC163 
54AC/74AC168 
54AC/74AC169 

54AC/74AC174 
54AC/74AC175 
54AC/74AC190 
54AC/74AC191 

54AC/74AC192 
54AC/74AC193 
54AC/74AC240 
54AC/74AC241 

54AC/74AC244 
54AC/74AC245 
54AC/74AC251 
54AC/74AC253 



CMOS Input Levels 

Description 



Page No. 



Quad 2-lnput NAND Gate 
Quad 2-lnput NOR Gate 
Hex Inverter 
Quad 2-lnput AND Gate 

Triple 3-lnput NAND Gate 
Triple 3-lnput AND Gate 
Hex Inverter Schmitt Trigger 
Dual 4-lnput NAND Gate 

Quad 2-lnput OR Gate 

Dual D Flip-Flop 

Quad 2-lnput Exclusive-OR Gate 

Dual JK Positive Edge-Triggered Flip-Flop 

1-of-8 Decoder/Demultiplexer 
Dual 1-of-4 Decoder/Demultiplexer 
8-lnput Multiplexer 
Dual 4-lnput Multiplexer 

Quad 2-lnput Multiplexer 

Quad 2-lnput Multiplexer 

BCD Decade Counter, Asynchronous Reset 

4-Bit Binary Counter, Asynchronous Reset 

BCD Decade Counter, Synchronous Reset 
4-Bit Binary Counter, Synchronous Reset 
4-Bit Bidirectional Binary Counter 
4-Bit Bidirectional Binary Counter 

Hex D Flip-Flop with Master Reset 
Quad D Flip-Flop with Master Reset 
Up/Down Decade Counter 
Up/Down Binary Counter 

Up/Down Decade Counter 
Up/Down Binary Counter 
Octal Buffer/Line Driver 
Octal Buffer/Line Driver 

Octal Buffer/Line Driver 
Octal Bidirectional Transceiver 
8-lnput Multiplexer 
Dual 4-lnput Multiplexer 
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5-3 
5-5 
5-7 
5-9 

5-11 
5-13 
5-15 
5-18 

5-20 
5-22 
5-27 
5-29 

5-34 
5-39 
5-43 
5-47 

5-51 
5-55 
5-59 
5-66 

5-59 
5-66 
5-77 
5-77 

5-85 
5-89 
5-94 
5-94 

5-102 
5-102 
5-109 
5-112 

5-115 
5-118 
5-121 
5-125 



Device No. 



Description 



Page No. 



54AC/74AC257 
54AC/74AC258 
54AC/74AC273 
54AC/74AC299 

54AC/74AC323 
54AC/74AC352 
54AC/74AC353 
54AC/74AC373 



Quad 2-lnput Multiplexer 
Quad 2-lnput Multiplexer 
Octal D Flip-Flop 
Octal Shift/Storage Register 

Octal Shift/Storage Register 
Dual 4-lnput Multiplexer 
Dual 4-lnput Multiplexer 
Octal D Latch 



5-129 
5-133 
5-137 
5-142 

5-149 
5-156 
5-161 
5-165 



54AC/74AC374 
54AC/74AC377 
54AC/74AC378 
54AC/74AC379 

54AC/74AC398 
54AC/74AC399 
54AC/74AC520 
54AC/74AC521 

54AC/74AC533 
54AC/74AC534 
54AC/74AC540 
54AC/74AC541 



Octal D Flip-Flop 

Octal D Flip-Flop with Clock Enable 
Parallel D Register with Enable 
Quad D Flip-Flop with Enable 

Quad 2-Port Register 

Quad 2-Port Register 

8-Bit Identity Comparator with Pull-Up Resistors 

8-Bit Identity Comparator 

Octal Transparent Latch 
Octal D Flip-Flop 
Octal Buffer/Line Driver 
Octal Buffer/Line Driver 



5-170 
5-175 
5-180 
5-185 

5-190 
5-190 
5-223 
5-223 

5-228 
5-233 
5-238 
5-238 



54AC/74AC563 
54AC/74AC564 
54AC/74AC568 
54AC/74AC569 

54AC/74AC573 
54AC/74AC574 
54AC/74AC640 
54AC/74AC643 



Octal D Latch 

Octal D Flip-Flop 

4-Bit Bidirectional Decade Counter 

4-Bit Bidirectional Binary Counter 

Octal D Latch 
Octal D Flip-Flop 
Octal Transceiver 
Octal Transceiver 



5-241 
5-246 
5-251 
5-251 

5-260 
5-265 
5-270 
5-273 



54AC/74AC646 
54AC/74AC648 
54AC/74AC705 
54AC/74AC708 

54AC/74AC723 
54AC/74AC725 
54AC/74AC818 
54AC/74AC821 

54AC/74AC822 
54AC/74AC823 
54AC/74AC824 
54AC/74AC825 



Octal Bus Transceiver and Register 
Octal Bus Transceiver and Register 
DSP ALU 
64 x 9 FIFO Memory 

64 x 9 FIFO 

512 x 9 FIFO 

Diagnostic and Pipeline Register 

10-Bit D Flip-Flop 

10-Bit D Flip-Flop 
9-Bit D Flip-Flop 
9-Bit D Flip-Flop 
8-Bit D Flip-Flop 



5-276 
5-280 
5-284 
5-296 

5-314 
5-330 
5-346 
5-354 

5-354 
5-359 
5-359 
5-366 
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Device No. 



Description 



Page No. 



54AC/74AC826 
54AC/74AC841 
54AC/74AC842 
54AC/74AC843 

54AC/74AC844 
54AC/74AC845 
54AC/74AC846 
54AC/74AC1010 



8-Bit D Flip-Flop 
10-Bit Transparent Latch 
10-Bit Transparent Latch 
9-Bit Transparent Latch 

9-Bit Transparent Latch 
8-Bit Transparent Latch 
8-Bit Transparent Latch 
16 x 16 Multiplier/Accumulator 



5-366 
5-373 
5-373 
5-378 

5-378 
5-385 
5-385 
5-392 




54AC/74AC1016 
54AC/74AC1017 



16 x 16 Parallel Multiplier 

16 x 16 Parallel Multiplier with Common Clock 



5-402 
5-413 



'ACTXX Devices — TTL Input Levels 



54ACT/74ACT00 
54ACT/74ACT04 
54ACT/74ACT08 
54ACT/74ACT14 



Quad 2-lnput NAND Gate 
Hex Inverter 
Quad 2-lnput AND Gate 
Hex Inverter Schmitt Trigger 



5-3 
5-7 
5-9 
5-15 



54ACT/74ACT32 
54ACT/74ACT74 
54ACT/74ACT109 
54ACT/74ACT138 



Quad 2-lnput OR Gate 

Dual D Flip-Flop 

Dual JK Positive Edge-Triggered Flip-Flop 

1-of-8 Decoder/Demultiplexer 



5-20 
5-22 
5-29 
5-34 



54ACT/74ACT139 
54ACT/74ACT151 
54ACT/74ACT153 
54ACT/74ACT157 



Dual 1-of-4 Decoder/Demultiplexer 
8-lnput Multiplexer 
Dual 4-lnput Multiplexer 
Quad 2-lnput Multiplexer 



5-39 
5-43 
5-47 
5-51 



54ACT/74ACT158 
54ACT/74ACT160 
54ACT/74ACT161 
54ACT/74ACT162 



Quad 2-lnput Multiplexer 
BCD Decade Counter, Asynchronous Reset 
4-Bit Binary Counter, Asynchronous Reset 
BCD Decade Counter, Synchronous Reset 



5-55 
5-59 
5-66 
5-59 



54ACT/74ACT163 
54ACT/74ACT174 
54ACT/74ACT175 
54ACT/74ACT240 



4-Bit Binary Counter, Synchronous Reset 
Hex D Flip-Flop with Master Reset 
Quad D Flip-Flop 
Octal Buffer/Line Driver 



5-66 
5-85 
5-89 
5-109 



54ACT/74ACT241 
54ACT/74ACT244 
54ACT/74ACT245 
54ACT/74ACT251 



Octal Buffer/Line Driver 
Octal Buffer/Line Driver 
Octal Bidirectional Transceiver 
8-lnput Multiplexer 



5-112 
5-115 
5-118 
5-121 



54ACT/74ACT253 
54ACT/74ACT257 
54ACT/74ACT258 
54ACT/74ACT273 



Dual 4-Bit Multiplexer 
Quad 2-lnput Multiplexer 
Quad 2-lnput Multiplexer 
Octal D Flip-Flop 



5-125 
5-129 
5-133 
5-137 
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Device No. 



Description 



Page No. 



54ACT/74ACT299 
54ACT/74ACT323 
54ACT/74ACT352 
54ACT/74ACT353 

54ACT/74ACT373 
54ACT/74ACT374 
54ACT/75ACT377 
54ACT/74ACT378 

54ACT/74ACT379 
54ACT/74ACT398 
54ACT/74ACT399 
54ACT/74ACT488 



Octal Shift/Storage Register 
Octal Shift/Storage Register 
Dual 4-lnput Multiplexer 
Dual 4-lnput Multiplexer 

Octal D Latch 

Octal D Flip-Flop 

Octal D Flip-Flop with Clock Enable 

Parallel D Register with Enable 

Quad D Flip-Flop with Enable 

Quad 2-Port Register 

Quad 2-Port Register 

General Purpose Interface Bus (GPIB) Circuit 



5-142 
5-149 
5-156 
5-161 

5-165 
5-170 
5-175 
5-180 

5-185 
5-190 
5-190 
5-195 



54ACT/74ACT520 
54ACT/74ACT521 
54ACT/74ACT533 
54ACT/74ACT534 

54ACT/74ACT540 
54ACT/74ACT541 
54ACT/74ACT563 
54ACT/74ACT564 

54ACT/74ACT573 
54ACT/74ACT574 
54ACT/74ACT640 
54ACT/74ACT643 



8-Bit Identity Comparator with Pull-Up Resistors 
8-Bit Transparent Comparator 
Octal Transparent Latch 
Octal D Flip-Flop 

Octal Buffer/Line Driver 
Octal Buffer/Line Driver 
Octal D Latch 
Octal D Flip-Flop 

Octal D Latch 
Octal D Flip-Flop 
Octal Transceiver 
Octal Transceiver 



5-223 
5-223 
5-228 
5-233 

5-238 
5-238 
5-241 
5-246 

5-260 
5-265 
5-270 
5-273 



54ACT/74ACT705 
54ACT/74ACT708 
54ACT/74ACT723 
54ACT/74ACT725 



DSP ALU 

64 x 9 FIFO Memory 

64 x 9 FIFO 

512 x 9 FIFO 



5-284 
5-296 
5-314 
5-330 



54ACT/74ACT818 
54ACT/74ACT821 
54ACT/74ACT822 
54ACT/74ACT823 

54ACT/74ACT824 
54ACT/74ACT825 
54ACT/74ACT826 
54ACT/74ACT841 

54ACT/74ACT842 
54ACT/74ACT843 
54ACT/74ACT844 
54ACT/74ACT845 

54ACT/74ACT846 
54ACT/74ACT1010 
54ACT/74ACT1016 
54ACT/74ACT1017 



Diagnostic and Pipeline Register 
10-Bit D Flip-Flop 
10-Bit D Flip-Flop 
9-Bit D Flip-Flop 

9-Bit D Flip-Flop 
8-Bit D Flip-Flop 
8-Bit D Flip-Flop 
10-Bit Transparent Latch 

10-Bit Transparent Latch 
9-Bit Transparent Latch 
9-Bit Transparent Latch 
8-Bit Transparent Latch 

8-Bit Transparent Latch 

16 x 16 Multiplier/Accumulator 

16 x 16 Parallel Multiplier 

16 x 16 Parallel Multiplier with Common Clock 



5-346 
5-354 
5-354 
5-359 

5-359 
5-366 
5-366 
5-373 

5-373 
5-378 
5-378 
5-385 

5-385 
5-392 
5-402 
5-413 
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Selection Guide 



Gates 



Function 


Device 


Page 
No. 


NAND 






Quad 2-lnput 


54AC/74AC00 


5-3 


Quad 2-lnput 


54ACT/74ACT00 


5-3 


Triple 3-lnput 


54AC/74AC10 


5-11 


Dual 4-lnput 


54AC/74AC20 


5-18 


AND 






Quad 2-lnput 


54AC/74AC08 


5-9 


Quad 2-lnput 


54ACT/74ACT08 


5-9 


Triple 3-lnput 


54AC/74AC11 


5-13 


OR/NOR/Exclusive-OR 






Quad 2-lnput OR 


54AC/74AC32 


5-20 


Quad 2-lnput OR 


54ACT/74ACT32 


5-20 


Quad 2-lnput NOR 


54AC/74AC02 


5-5 


Quad 2-lnput Exclusive-OR 


54AC/74AC86 


5-27 


Invert 






Hex Inverter 


54AC/74AC04 


5-7 


Hex Inverter 


54ACT/74ACT04 


5-7 


Hex Schmitt Trigger Inverter 


54AC/74AC14 


5-15 


Hex Schmitt Trigger Inverter 


54ACT/74ACT14 


5-15 



Registers 



Function 


Device 


Clock 


Page 






Inputs 


No. 


Quad 2-Port Register 


54AC/74AC398 


1(-0 


5-190 


Quad 2-Port Register 


54ACT/74ACT398 


1(-0 


5-190 


Quad 2-Port Register 


54AC/74AC399 


KJ-) 


5-190 


Quad 2-Port Register 


54ACT/74ACT399 


1(-Q 


5-190 


Diagnostic and Pipeline Register 


54AC/74AC818 


2 


5-346 


Diagnostic and Pipeline Register 


54ACT/74ACT818 


2 


5-346 
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Flip-Flops 



Function 


Device 


3-State 


Master 


Page 






Outputs 


Reset 


No. 


Dual D 


54AC/74AC74 


No 


Yes 


5-22 


Dual D 


54ACT/74ACT74 


No 


Yes 


5-22 


Dual JK 


54AC/74AC109 


No 


Yes 


5-29 


Dual JK 


54ACT/74ACT109 


No 


Yes 


5-29 


Quad D 


54AC/74AC175 


No 


Yes 


5-89 


Quad D 


54ACT/74ACT175 


No 


Yes 


5-89 


Quad D 


54AC/74AC379 


No 


No 


5-185 


Quad D 


54ACT/74ACT379 


No 


No 


5-185 


Hex D 


54AC/74AC174 


No 


Yes 


5-85 


Hex D 


54ACT/74ACT174 


No 


Yes 


5-85 


Hex D 


54AC/74AC378 


No 


No 


5-180 


Hex D 


54ACT/74ACT378 


No 


No 


5-180 


Octal D 


54AC/74AC273 


No 


Yes 


5-137 


Octal D 


54ACT/74ACT273 


No 


Yes 


5-137 


Octal D 


54AC/74AC374 


Yes 


No 


5-170 


Octal D 


54ACT/74ACT374 


Yes 


No 


5-170 


Octal D 


54AC/74AC377 


No 


No 


5-175 


Octal D 


54ACT/74ACT377 


No 


No 


5-175 


Octal D 


54AC/74AC534 


Yes 


No 


5-233 


Octal D 


54ACT/74ACT534 


Yes 


No 


5-233 


Octal D 


54AC/74AC564 


Yes 


No 


5-246 


Octal D 


54ACT/74ACT564 


Yes 


No 


5-246 


Octal D 


54AC/74AC574 


Yes 


No 


5-265 


Octal D 


54ACT/74ACT574 


Yes 


No 


5-265 


Octal D 


54AC/74AC825 


Yes 


Yes 


5-366 


Octal D 


54ACT/74ACT825 


Yes 


Yes 


5-366 


Octal D 


54AC/74AC826 


Yes 


Yes 


5-366 


Octal D 


54ACT/74ACT826 


Yes 


Yes 


5-366 


9-Bit D 


54AC/74AC823 


Yes 


Yes 


5-359 


9-Bit D 


54ACT/74ACT823 


Yes 


Yes 


5-359 


9-Bit D 


54AC/74AC824 


Yes 


Yes 


5-359 


9-Bit D 


54ACT/74ACT824 


Yes 


Yes 


5-359 


10-Bit D 


54AC/74AC821 


Yes 


Yes 


5-354 


10-Bit D 


54ACT/74ACT821 


Yes 


Yes 


5-354 


10-Bit D 


54AC/74AC822 


Yes 


Yes 


5-354 


10-Bit D 


54ACT/74ACT822 


Yes 


Yes 


5-354 
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Latches 



Function 


Device 


3-State 
Outputs 


Broadside 
Pinout 


Page 
No. 


Octal 


54AC/74AC373 


Yes 


No 


5-165 


Octal 


54ACT/74ACT373 


Yes 


No 


5-165 


Octal D 


54AC/74AC563 


Yes 


Yes 


5-241 


Octal D 


54ACT/74ACT563 


Yes 


Yes 


5-241 


Octal D 


54AC/74AC573 


Yes 


Yes 


5-260 


Octal D 


54ACT/74ACT573 


Yes 


Yes 


5-260 


Octal Transparent 


54AC/74AC533 


Yes 


No 


5-228 


Octal Transparent 


54ACT/74ACT533 


Yes 


No 


5-228 


Octal Transparent 


54AC/74AC845 


Yes 


Yes 


5-385 


Octal Transparent 


54ACT/74ACT845 


Yes 


Yes 


5-385 


Octal Transparent 


54AC/74AC846 


Yes 


Yes 


5-385 


Octal Transparent 


54ACT/74ACT846 


Yes 


Yes 


5-385 


9-Bit Transparent 


54AC/74AC843 


Yes 


Yes 


5-378 


9-Bit Transparent 


54ACT/74ACT843 


Yes 


Yes 


5-378 


9-Bit Transparent 


54AC/74AC844 


Yes 


Yes 


5-378 


9-Bit Transparent 


54ACT/74ACT844 


Yes 


Yes 


5-378 


10-Bit Transparent 


54AC/74AC841 


Yes 


Yes 


5-373 


10-Bit Transparent 


54ACT/74ACT841 


Yes 


Yes 


5-373 


10-Bit Transparent 


54AC/74AC842 


Yes 


Yes 


5-373 


10-Bit Transparent 


54ACT/74ACT842 


Yes 


Yes 


5-373 



Counters 



Function 


Device 


Parallel 
Entry 


Reset 


U/D 


3-State 
Outputs 


Page 
No. 


BCD Decade 


54AC/74AC160 


S 


A 


No 


No 


5-59 


BCD Decade 


54ACT/74ACT160 


S 


A 


No 


No 


5-59 


BCD Decade 


54AC/74AC162 


s 


S 


No 


No 


5-59 


BCD Decade 


54ACT/74ACT162 


s 


S 


No 


No 


5-59 


4-Bit Decade 


54AC/74AC190 


A 


— 


Yes 


No 


5-94 


4-Bit Decade 


54AC/74AC192 


A 


A 


Yes 


No 


5-102 


4-Bit Decade 


54AC/74AC568 


S 


S/A 


Yes 


Yes 


5-251 


4-Bit Binary 


54AC/74AC161 


S 


A 


No 


No 


5-66 


4-Bit Binary 


54ACT/74ACT161 


S 


A 


No 


No 


5-66 


4-Bit Binary 


54AC/74AC163 


S 


S 


No 


No 


5-66 


4-Bit Binary 


54ACT/74ACT163 


S 


S 


No 


No 


5-66 


4-Bit Binary 


54AC/74AC168 


S 


— 


Yes 


No 


5-77 


4-Bit Binary 


54AC/74AC169 


S 


— 


Yes 


No 


5-77 


4-Bit Binary 


54AC/74AC191 


A 


— 


Yes 


No 


5-94 


4-Bit Binary 


54AC/74AC193 


A 


A 


Yes 


No 


5-102 


4-Bit Binary 


54AC/74AC569 


S 


S/A 


No 


Yes 


5-251 



S = Synchronous 
A = Asynchronous 
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Buffers/Line Drivers 



Function 


Device 


Enable 
Inputs 
(Level) 


Inverting/ 
Non-Inverting 


Broadside 
Pinout 


Page 
No. 


Octal 


54AC/74AC240 


2(L) 


I 


No 


5-109 


Octal 


54ACT/74ACT240 


2(L) 


I 


No 


5-109 


Octal 


54AC/74AC241 


1(H) & 1(L) 


N 


No 


5-112 


Octal 


54ACT/74ACT241 


1(H) & 1(L) 


N 


No 


5-112 


Octal 


54AC/74AC244 


2(L) 


N 


No 


5-115 


Octal 


54ACT/74ACT244 


2(L) 


N 


No 


5-115 


Octal 


54AC/74AC540 


2(L) 


I 


Yes 


5-238 


Octal 


54ACT/74ACT540 


2(L) 


I 


Yes 


5-238 


Octal 


54AC/74AC541 


1(H) & 1(L) 


N 


Yes 


5-238 


Octal 


54ACT/74ACT541 


KH) & 1(L) 


N 


Yes 


5-238 



L=LOW H = HIGH 



FIFOs 



Function 


Device 


Input 


Output 


3-State 
Outputs 


Page 
No. 


64 x 9 FIFO Memory 


54AC/74AC708 


Parallel 


Parallel 


Yes 


5-296 


64 x 9 FIFO Memory 


54ACT/74ACT708 


Parallel 


Parallel 


Yes 


5-296 


64 x 9 FIFO 


54AC/74AC723 


Parallel 


Parallel 


Yes 


5-314 


64 x 9 FIFO 


54ACT/74ACT723 


Parallel 


Parallel 


Yes 


5-314 


512 x 9 FIFO 


54AC/74AC725 


Parallel 


Parallel 


Yes 


5-330 


512 x 9 FIFO 


54ACT/74ACT725 


Parallel 


Parallel 


Yes 


5-330 



Decoders/Demultiplexers 



Function 


Device 


LOW 
Enable 


Active- 
HIGH 
Enable 


Active- 

LOW 

Outputs 


Active- 
Address 
Inputs 


Page 
No. 


1-of-8 
1-of-8 
Dual 1-of-4 
Dual 1-of-4 


54AC/74AC138 
54ACT/74ACT138 
54AC/74AC139 
54ACT/74ACT139 


2 
2 

1 &1 
1 &1 


1 

1 

No 
No 


8 

8 
4 &4 
4 &4 


3 

3 
2&2 
2&2 


5-34 
5-34 
5-39 
5-39 



Arithmetic Functions 



Function 


Device 


Features 


Page 
No. 


16 x 16 Multiplier/Accumulator 


54AC/74AC1010 


2s Complement & Unsigned Arithmetic 


5-392 


16 x 16 Multiplier/Accumulator 


54ACT/74ACT1010 


2s Complement & Unsigned Arithmetic 


5-392 


16 x 16 Multiplier 


54AC/74AC1016 


2s Complement & Unsigned Arithmetic 


5-402 


16 x 16 Multiplier 


54ACT/74ACT1016 


2s Complement & Unsigned Arithmetic 


5-402 


16 x 16 Multiplier 


54AC/74AC1017 


Common Clock 


5-413 


16 x 16 Multiplier 


54ACT/74ACT1017 


Common Clock 


5-413 


Arithmetic Logic Unit for DSP 


54AC/74AC705 


16-Bit ALU and 8 x 8 Parallel Multiplier/ 








Accumulator 


5-284 


Arithmetic Logic Unit for DSP 


54ACT/74ACT705 


16-Bit ALU and 8 x 8 Parallel Multiplier/ 








Accumulator 


5-284 
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Shift Registers 



Function 


Device 


No. of 
Bits 


Reset 


Serial 
Inputs 


3-State 
Outputs 


Page 
No. 


Octal Shift/Storage 
Octal Shift/Storage 
Octal Shift/Storage 
Octal Shift/Storage 


54AC/74AC299 
54ACT/74ACT299 
54AC/74AC323 
54ACT/74ACT323 


8 
8 
8 
8 


A 
A 
S 
S 


2 
2 
2 
2 


Yes 
Yes 
Yes 
Yes 


5-142 
5-142 
5-149 
5-149 



A = Asynchronous S = Synchronous 




Multiplexers 



Function 


Device 


Enable 
Inputs 
(Level) 


True 
Output 


Complement 
Output 


Page 
No. 


8-lnput 


54AC/74AC151 


KL) 


Yes 


Yes 


5-43 


8-lnput 


54ACT/74ACT151 


1(L) 


Yes 


Yes 


5-43 


8-lnput 


54AC/74AC251 


1(L) 


Yes 


Yes 


5-121 


8-lnput 


54ACT/74ACT251 


KL) 


Yes 


Yes 


5-121 


Dual 4-lnput 


54AC/74AC153 


2(L) 


Yes 


No 


5-47 


Dual 4-lnput 


54ACT/74ACT153 


2(L) 


Yes 


No 


5-47 


Dual 4-lnput 


54AC/74AC253 


2(L) 


Yes 


No 


5-125 


Dual 4-lnput 


54ACT/74ACT253 


2(L) 


Yes 


No 


5-125 


Dual 4-lnput 


54AC/74AC352 


2(L) 


No 


Yes 


5-156 


Dual 4-lnput 


54ACT/74ACT352 


2(L) 


No 


Yes 


5-156 


Dual 4-lnput 


54AC/74AC353 


2(L) 


No 


Yes 


5-161 


Dual 4-lnput 


54ACT/74ACT353 


2(L) 


No 


Yes 


5-161 


Quad 2-lnput 


54AC/74AC157 


KL) 


Yes 


No 


5-51 


Quad 2-lnput 


54ACT/74ACT157 


KL) 


Yes 


No 


5-51 


Quad 2-lnput 


54AC/74AC158 


1(L) 


No 


Yes 


5-55 


Quad 2-lnput 


54ACT/74ACT158 


1(L) 


No 


Yes 


5-55 


Quad 2-lnput 


54AC/74AC257 


KL) 


Yes 


No 


5-129 


Quad 2-lnput 


54ACT/74ACT257 


KL) 


Yes 


No 


5-129 


Quad 2-lnput 


54AC/74AC258 


KL) 


No 


Yes 


5-133 


Quad 2-lnput 


54ACT/74ACT258 


KL) 


No 


Yes 


5-133 



Comparators 



Function 


Device 


Features 


Page No. 


Octal Identity Comparator 
Octal Identity Comparator 
Octal Identity Comparator 
Octal Identity Comparator 


54AC/74AC520 
54ACT/74ACT520 
54AC/74AC521 
54ACT/74ACT521 


Expandable 
Expandable 
Expandable 
Expandable 


5-223 
5-223 
5-223 
5-223 
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Transceivers/Registered Transceivers 



Function 


Device 


Registered 


Enable 
Inputs 
(Level) 


3-State 
Output 


Page 
No. 


Octal Bidirectional Transceiver 


54AC/74AC245 


No 


KL) 


Yes 


5-118 


Octal Bidirectional Transceiver 


54ACT/74ACT245 


No 


KL) 


Yes 


5-118 


Octal Bus Transceiver & Register 


54AC/74AC646 


Yes 


KL) & 1(H) 


Yes 


5-276 


Octal Bus Transceiver & Register 


54AC/74AC648 


Yes 


KL) & 1(H) 


Yes 


5-280 


Octal Bidirectional Transceiver 


54AC/74AC640 


No 


KL) 


Yes 


5-270 


Octal Bidirectional Transceiver 


54ACT/74ACT640 


No 


KL) 


Yes 


5-270 


Octal Bidirectional Transceiver 


54AC/74AC643 


No 


KL) 


Yes 


5-273 


Octal Bidirectional Transceiver 


54ACT/74ACT643 


No 


KL) 


Yes 


5-273 
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FGC Series— Sub 2\i Silicon Gate CMOS 












Gate 
Equiv. 


I/O 
Levels 


Typical 

Internal 

Gate Delay 

(ns) 


Typical 
Buffer Delay 1 


Power 
(W) 


Max 
I/O 




Product 


Input Output 
(ns) (ns) 


Packaging 2 


FGC0500 


540 


TTL/CMOS 


1.1 


2.1 2.3 


* 


40 


20, 24, 28, 40 PDIP 
20, 24, 28, 40 CDIP 
44 PLCC 
44 CLCC 


FGC1200 


1188 


TTL/CMOS 


1.1 


2.0 3.8 




73 


24, 28, 40, 48 PDIP 
24, 28, 40, 48 CDIP 
44, 68 PLCC 
44, 68, 84 CLCC 
68, 84 PPGA 
68, 84 CPGA 


FGC2400 


2625 


TTL/CMOS 


1.1 


2.0 3.8 


* 


105 


24, 28, 40, 48, 64 PDIP 
24, 28, 40, 48, 64 CDIP 
44, 68, 84 PLCC 
44, 68, 84 CLCC 
68, 84, 120 PPGA 
68, 84, 120 CPGA 


FGC4000 


3960 


TTL/CMOS 


1.1 


2.0 3.8 


* 


133 


40, 48 PDIP 
40, 48 CDIP 
44, 68, 84 PLCC 
44, 68, 84 CLCC 
68,84, 120, 144 PPGA 
68,84, 120, 144 CPGA 
132CFPAK 


FGC6000 


6000 


TTL/CMOS 


1.1 


2.0 3.8 


* 


158 


68, 84 PLCC 

68, 84 CLCC 

84, 120, 144 PPGA 

84, 120, 144, 180 CPGA 

132CFPAK 


FGC8000 


7896 


TTL/CMOS 


1.1 


2.0 3.8 


* 


181 


84 PLCC 
84 CLCC 
144 PPGA 
144,180, 209 CPGA 




'FGC series input buffer delays for CMOS input with fanout = 2 and statistical wirelength. FGC series output buffer delay for 
CL=15pF. 

2 PDIP = Plastic Dual In-Line, CDIP = Ceramic Dual In-Line Side Brazed, PLCC = Plastic Leaded Chip Carrier (J-Bend Leads), 
CLCC = Ceramic Leaded Chip Carrier (J-Bend Leads), CPGA = Ceramic Pin Grid Array, PPGA = Plastic Pin Grid Array, 
CFPAK = Ceramic Flatpak. Consult local sales office for package availability. 

Tower dissipation for CMOS arrays is design/array dependent with worst case ranging from 0.25-1.0 W. 
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FACT Descriptions and 
Family Characteristics 



Fairchild Advanced CMOS Technology — 
FACT — Logic 

Fairchild Digital introduced FACT (Fairchild 
Advanced CMOS Technology) logic, a family of high- 
speed advanced CMOS circuits, in 1985. 

FACT logic offers a unique combination of high 
speed, low power dissipation, high noise immunity, 
wide fanout capability, extended power supply 
range and high reliability. 

This data book describes the product line with 
device specifications as well as material discussing 
design considerations and comparing the FACT 
family to predecessor technologies. 

The 1.3-micron silicon gate CMOS process utilized 
in this family has been proven in the field of high 
performance gate arrays, Fairchild's 32-Bit 
Microprocessor, CLIPPER, and FACT. It has been 
further enhanced to meet and exceed the JEDEC 
standards for 74ACXX logic. 

For direct replacement of LS, ALS and other TTL 
devices, the 'ACT circuits with TTL-type input 
thresholds are included in the FACT family. These 
include the more popular bus drivers/transceivers as 
well as many other 54ACT/74ACTXXX devices. 

Characteristics 

• Full Logic Product Line 

• Industry Standard Functions and Pinouts for SSI, 
MSI and LSI 

• Meets or Exceeds JEDEC Standards for 74ACXX 
Family 

• TTL Inputs on Selected Circuits 

• High Performance Outputs 

Common Output Structure for Standard and 

Buffer Drivers 
Output Sink/Source Current of 24 mA 
Transmission Line Driving 50 ohm 

(Commercial)/75 ohm (Military) 

Guaranteed 

• Operation from 2 - 6 Volts Guaranteed 

• Temperature Range -40°C to +85°C 
(Commercial), -55°C to +125°C (Military) 



• Improved ESD Protection Network 

• High Current Latch-Up Immunity 

Interfacing 

FACT devices have a wide operating voltage range 
(Vcc = 2 to 6 VDC) and sufficient current drive to 
interface with most other logic families available 
today. 

Device designators are as follows: 

'AC — This is a high-speed CMOS device with 
CMOS input switching levels and buffered CMOS 
outputs that can drive ± 24 mA of Ioh and Iol 
current. Industry standard AC nomenclature and 
pinouts are used. 

'ACT — This is a high-speed CMOS device with a 
TTL-to-CMOS input buffer stage. These device 
inputs are designed to interface with TTL outputs 
operating with a Vcc = 5 V ± 0.5 V with Voh = 
2.4 V and Vol = 0.4 V, but are functional over the 
entire FACT operating voltage range of 2.0 to 5.5 
VDC. These devices have buffered outputs that 
will drive CMOS or TTL devices with no 
additional interface circuitry. 'ACT devices have 
the same output structures as 'AC devices. 

Low Power CMOS Operation 

If there is one single characteristic that justifies the 
existence of CMOS, it is low power dissipation. In 
the quiescent state, FACT draws three orders of 
magnitude less power than the equivalent LS or 
ALS TTL device. This enhances system reliability; 
because costly regulated high current power 
supplies, heat sinks and fans are eliminated, FACT 
logic devices are ideal for portable systems such as 
laptop computers and backpack communications 
systems. Operating power is also very low for FACT 
logic. Power consumption of various technologies 
with a clock frequency of 1 MHz is shown below. 




FACT 


= 


0.1 mW/Gate 


ALS 


= 


1.2 mW/Gate 


LS 


= 


2.0 mW/Gate 


HC 


= 


0.1 mW/Gate 
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Figure 2-1: Ice vs Vcc 
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Multiple Output Switching 

Propagation delay Is affected by the number of 
outputs switching simultaneously. Typically, devices 
with more than one output will follow the rule: for 
each output switching, derate the databook 
specification by 250 ps. This effect typically is not 
significant on an octal device unless more than four 
outputs are switching simultaneously. This derating 
is valid for the entire temperature range and 
5.0 V ± 10% Vcc. 

Noise Immunity 

The noise immunity of a logic family is also an 
important equipment cost factor in terms of 
decoupling components, power supply dynamic 
resistance and regulation as well as layout rules for 
PC boards and signal cables. 

The comparisons shown describe the difference 
between the input threshold of a device and the 
output voltage, | Vil — Vol | / 1 Vih — Voh | at 
4.5 V Vcc. 



Figure 2-1 illustrates the effects of Ice versus power 
supply voltage (Vcc) for two load capacitance 
values: 50 pF and stray capacitance. The clock 
frequency was 1 MHz for the measurements. 



FACT 


= 1.25/1.25 V 


ALS 


= 0.4/0.7 V 


LS 


= 0.3/0.7 V @ 4.75 V Vcc 


HC 


= 0.8/1.25 V 



AC Performance 

In comparison to LS, ALS and HC families, FACT 
devices have faster internal gate delays as well as 
the basic gate delays. Additionally, as the level of 
integration increases, FACT logic leads the way to 
very high-speed systems. 

The example below describes typical values for a 
74XX138, 3-to-8 line decoder. 



FACT 


= 6.0 ns @ Cl = 


50 pF 


ALS 


= 12.0 ns @ Cl = 


50 pF 


LS 


= 22.0 ns @ Cl = 


15 pF 


HC 


= 17.5 ns @ Cl = 


50 pF 



AC performance specifications are guaranteed at 
5.0 V ± 0.5 V and 3.3 V ± 0.3 V. For worst case 
design at 2.0 V Vcc on all device types, the formula 
below can be used to determine AC performance. 

AC performance at 2.0 V Vcc = 1.9 x AC 
specification at 3.3 V. 



Output Characteristics 

All FACT outputs are buffered to ensure consistent 
output voltage and current specifications across 
the family. Both 'AC and 'ACT device types have the 
same output structures. Two clamp diodes are 
internally connected to the output pin to suppress 
voltage overshoot and undershoot in noisy system 
applications which can result from impedance 
mismatching. The balanced output design allows 
for controlled edge rates and equal rise and fall 
times. 

All devices ('AC or 'ACT) are guaranteed to source 
and sink 24 mA. Commercial devices, 74AC/ACTXXX, 
are capable of driving 50 ohm transmission lines, 
while military grade devices, 54AC/ACTXXX, can 
drive 75 ohm transmission lines. 

Iol/Ioh Characteristics 



FACT 


= 24/-24 mA 


ALS 


= 24/-15 mA 


LS 


= 8/-0.4 mA @ 4.75 V Vcc 


HC 


= 4/-4 mA 
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Dynamic Output Drive 

Traditionally, in order to predict what incident wave 
voltages would occur in a system, the designer was 
required to do an output analysis using a Bergeron 
diagram. Not only is this a long and time 
consuming operation, but the designer needed to 
depend upon the accuracy and reliability of the 
manufacturer-supplied 'typical' output l/V curve. 
Additionally, there was no way to guarantee that any 
supplied device would meet these 'typical' 
performance values across the operating voltage 
and temperature limits. Fortunately for the system 
designers, Fairchild has taken the necessary steps 
to guarantee incident wave switching on 
transmission lines with impedances as low as 50 
ohms for the commercial temperature range and 75 
ohms for the military temperature range. 



Begin analysis at the Vol (quiescent) point. This is 
the intersection of the Vol/Iol curve for the output 
and the Vin/Iin curve for the input. For CMOS inputs 
and outputs, this point will be approximately 
100 mV. Then draw a 50 ohm load line from this 
intersection to the Voh/Ioh curve as shown by Line 
1. This intersection is the voltage that the incident 
wave will have. Here it occurs at approximately 
3.95 V. Then draw a line with a slope of -50 ohms 
from this first intersection point to the Vin/Iin curve 
as shown by Line 2. This second intersection will 
be the first reflection back from the input gate. 
Continue this process of drawing the load lines 
from each intersection to the next. Lines 
terminating on the Voh/Ioh curve should have 
positive slopes while lines terminating on the 
Vin/Iin curve should have negative slopes. 




Figure 2-2 shows a Bergeron diagram for switching 
both HIGH-to-LOW and LOW-to-HIGH. On the right 
side of the graph (lout > 0), are the Voh and Iih 
curves for FACT logic while on the left side 

(lout < 0), are the curves for Vol and lii Although 

we will only discuss here the LOW-to-HIGH 
transition, the information presented may be 
applied to a HIGH-to-LOW transition. 

Figure 2-2: Gate Driving 50 Ohm Line 
Reflection Diagram 




Each intersection point predicts the voltage of each 
reflected wave on the transmission line. Intersection 
points on the Voh/Ioh curve will be waves travelling 
from the driver to the receiver while intersection 
points on the Vin/Iin curve will be waves travelling 
from the receiver to the driver. 

Figures 2-3a and 2-3b show the resultant 
waveforms. Each division on the time scale 
represents the propagation delay of the 
transmission line. 

Figure 2-3a: Resultant Waveforms Driving 
50 Ohm Line — Theoretical 
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Figure 2-3a: Resultant Waveforms Driving 
50 Ohm Line — Actual 



Figure 2-3b: Resultant Waveforms Driving 
50 Ohm Line — Actual 
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Figure 2-3b: Resultant Waveforms Driving 
50 Ohm Line — Theoretical 
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While this exercise can be done for FACT, it is no 
longer necessary. FACT is guaranteed to drive an 
incident wave of enough voltage to switch another 
FACT input. 

We can calculate what current is required by looking 
at the Bergeron diagram. The quiescent voltage on 
the line will be within 100 mV of either rail. We know 
what voltage is required to guarantee a valid voltage 
at the receiver. This is either 70% or 30% of Vcc. 
The formula for calculating the current and voltage 
required is | (Voq - Vi)/Zo | at Vi. For Voq = 100 mV, 
Vih = 3.85 V, Vcc = 5.5 V and Zo = 50 ohms, the 
required Ioh at 3.85 V is 75 mA. For the HIGH-to- 
LOW transition, Voq = 5.4 V, Vil = 1.35 V and Zo = 
50 ohms, Iol is 75 mA at 1.65 V. FACT'S I/O 
specifications include these limits. For 
transmission lines with impedances greater than 50 
ohms, the current requirements are less and 
switching is still guaranteed. 
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It is important to note that the typical 24 mA drive 
specification is not adequate to guarantee incident 
wave switching. The only way to guarantee this is to 
guarantee the current required to switch a 
transmission line from the output quiescent point to 
the valid Vin level. 

The following performance charts are provided in 
order to aid the designer in determining dynamic 
output current drive of FACT devices with various 
power supply voltages. 

Figure 2-4: Output Characteristics Voh/Ioh, 
'ACOO 



Figure 2-6: Input Characteristics Vin/Iin 
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Figure 2-5: Output Characteristics Vol/Iol, 
'ACOO 
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Choice of Voltage Specifications 

To obtain better performance and higher density, 
semiconductor technologies are reducing the 
vertical and horizontal dimensions of integrated 
device structures. Due to a number of electrical 
limitations in the manufacture of VLSI devices and 
the need for low voltage operation in memory cards, 
it was decided by the JEDEC committee to 
establish interface standards for devices operating 
at 3.3 V ± 0.3 V. To this end, Fairchild Digital 
guarantees all of its devices operational at 3.3 V ± 
0.3 V. Note also that AC and DC specifications are 
guaranteed between 3.0 and 5.5 V. Operation of 
FACT logic is also guaranteed from 2.0 to 6.0 V on 
Vcc. 

Operating Voltage Ranges 





FACT = 2.0 to 6.0 V 




ALS = 5.0 V ± 10% 




LS = 5.0 V ± 5% 




HC = 2.0 to 6.0 V 
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Figure 2-7: Internal Gate Delays 
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FACT Replaces LS, ALS, HCMOS 

Fairchild's Advanced CMOS family Is specifically 
designed to outperform the LS, ALS and HCMOS 
families. Figure 2-7 shows the relative position of 
various logic families in speed/power performance. 
FACT exhibits 1 ns internal propagation delays while 
consuming 1 /*W of power. 

The Logic Family Comparisons table below 
summarizes the key performance specifications for 
various competitive technology logic families. 



Figure 2-8: Logic Family Comparisons 
General Characteristics (All Max Ratings) 





Symbol 


LS 


ALS 


HCMOS 


FACT 




Characteristics 


'AC 


'ACT 


Unit 


Operating Voltage 
Range 


VCC/EE/DD 


5±5% 


5±10% 


2.0 to 6.0 


2.0 to 6.0 


2.0 to 6.0 


V 


Operating 
Temperature Range 


Ta 74 Series 
Ta 54 Series 


Oto +70 
-55 to +125 


Oto +70 
-55 to +125 


-40 to +85 
-55 to +125 


-40 to +85 
-55 to +125 


-40 to +85 
-55 to +125 


°C 


Input Voltage (limits) 


Vih (min) 


2.0 


2.0 


3.15 


3.15 


2.0 


V 


Vil (max) 


0.8 


0.8 


0.9 


1.35 


0.8 


V 


Output Voltage 


Voh (min) 


2.7 


2.7 


Vcc-0.1 


Vcc-0.1 


Vcc-0.1 


V 


(limits) 


Vol (max) 


0.5 


0.5 


0.1 


0.1 


0.1 


V 


Input Current 


llH 


20 


20 


+ 1.0 


+ 1.0 


+ 1.0 


„A 




IlL 


-400 


-200 


-1.0 


-1.0 


-1.0 


^A 


Output Current 


lOH 


-0.4 


-0.4 


-4.0@Vcc-0.8 


-24@Vcc-0.8 


-24@Vcc-0.8 


mA 


at Vo (limit) 


lOL 


8.0 


8.0 


4.0 @0.4V 


24 @0.4V 


24 @ 0.4 V 


mA 


DC Noise Margin 
LOW/HIGH 


DCM 


0.3/0.7 


0.4/0.7 


0.8/1.25 


1.25/1.25 


0.7/2.4 


V 


Note: All DC parameters are specified over the commercial temperature range. 
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Figure 2-8: Logic Family Comparisons, cont'd. 
Speed/Power Characteristics (All Typical Ratings) 



Characteristics 


Symbol 


LS 


ALS 


HCMOS 


FACT 


Unit 


Quiescent Supply Current/Gate 


IG 


0.4 


0.2 


0.0005 


0.0005 


mA 


Power/Gate (Quiescent) 


Pg 


2.0 


1.2 


0.0025 


0.0025 


mW 


Propagation Delay 


tP 


7.0 


5.0 


8.0 


5.0 


ns 


Speed Power Product 


— 


14 


6.0 


0.02 


0.01 


pj 


Clock Frequency D/FF 


fmax 


33 


50 


50 


160 


MHz 




Propagation Delay (Commercial Temperature Range) 












Product 




LS 


ALS 


HCMOS 


FACT 


Unit 


tPI H/tPHI 


74XX00 


Typ 


10.0 


5.0 


8.0 


5.0 


ns 




Max 


15.0 


11.0 


23.0 


8.5 


ns 


tPLH/tPHL 


74XX74 


Typ 


25.0 


12.0 


23.0 


8.0 


ns 


(Clock to Q) 


Max 


40.0 


18.0 


44.0 


10.5 


ns 


tPLH/tPHL 


74XX163 


Typ 


18.0 


10.0 


20.0 


5.0 


ns 


(Clock to Q) 


Max 


27.0 


17.0 


52.0 


10.0 


ns 



Conditions: (LS) Vcc = 5.0 V, Cl= 15 pF, 25 °C; 

(ALS/HC/FACT) Vcc = 5.0 V± 10%, Cl = 50 pF, Typ values at 25°C, Max values at to 70°C for ALS, 
-40 to + 85 °C for HC/FACT. 
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Circuit Characteristics 



Power Dissipation 

One advantage to using CMOS logic is its extremely 
low power consumption. During quiescent 
conditions, FACT will consume several orders of 
magnitude less current than its bipolar 
counterparts. But DC power consumption is not the 
whole picture. Any circuit will have AC power 
consumption, whether it is built with CMOS or 
bipolar technologies. 



Power consumption of a circuit can be calculated 
using the formula: 

PD = [(Cl + Cpd) • Vcc • Vs •i] + [Iq • Vcc] 
where 

PD = power dissipation 

Cl = load capacitance 

Cpd = device power capacitance 

Vcc = power supply 

Vs = output voltage swing 

f = frequency of operation 

Iq = quiescent current 



Power consumption for FACT is dependent on the 
supply voltage, frequency of operation, internal 
capacitance and load. Vs will be Vcc and Iq can be 
considered negligible for CMOS. Therefore, the 
simplified formula for CMOS is: 
PD = (Cl + Cpd) Vcc 2 f 



Cpd values for CMOS devices are calculated by 
measuring the power consumption of a device at 
two different frequencies. Cpd is calculated in the 
following manner: 

1. The power supply voltage is set to Vcc = 
5.5 VDC. 

2. Signal inputs are set up so that as many 
outputs as possible are switching, giving a 
worst-case situation per JEDEC Cpd 
conditions (see Section 3). 

3. The power supply current is measured and 
recorded at input frequencies of 200 kHz and 
1 MHz. 

4. The power dissipation capacitance is 
calculated by solving the two simultaneous 
equations 

Pi = (Cpd • Vcc 2 • f 1) + (Ice • Vcc) 
P2 = (Cpd • Vcc 2 • f2) + (Ice • Vcc) 
giving 

CPD = (Pl-P2)/VCC 2 (fl-f2) 

or 

CPD = (H-l2)/VCC(fl-f2) 

where 

h = supply current at fi = 200 kHz. 
I2 = supply current at f2 = 1 MHz. 

On FACT device data sheets, Cpd is a typical value 
and is given either for the package or for the 
individual device (i.e., gates, flip-flops, etc.) within 
the package. 



Figure 2-9: Power Demonstration Circuit Schematic 
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The circuit shown in Figure 2-9 was used to 
compare the power consumption of FACT versus 
ALS devices. 

Two identical circuits were built on the same board 
and driven from the same input. In the circuit, the 
input signal was driven into four D-type flip-flops 
which act as divide-by-2 frequency dividers. The 
outputs from the flip-flops were connected to the 
inputs of a '138 decoder. This generated eight non- 
overlapping clock pulses on the outputs of the '138, 
which were then connected to an '04 inverter. The 
input frequency was then varied and the power 
consumption was measured. Figure 2-10 illustrates 
the results of these measurements. 



Figure 2-10: FACT vs. ALS Circuit Power 




40 60 

Frequency (MHz) 



Below 40 MHz, the FACT circuit dissipates much 
less power than the ALS version. It is interesting to 
note that when the frequency went to zero, the FACT 
circuit's power consumption also went to zero; the 
ALS circuit continued to dissipate almost 100 mW. 
Another advantage of FACT is its capabilities above 
40 MHz. At this frequency, the first 74ALS74 D-type 
flip-flop ceased to operate. Once this occurred, the 
entire circuit stopped working and the power 
consumption fell to its quiescent value. The FACT 
device, however, continued functioning beyond the 
limit of the frequency generator, which was 
100 MHz. 



This graph shows two advantages of FACT circuits 
(power and speed). FACT logic delivers increased 
performance in addition to offering the power 
savings of CMOS. 

Refer to Section 3 for test philosophies regarding 
power dissipation. 

Specification Derivation 

At first glance, the specifications for FACT logic 
might appear to be widely spread, possibly 
indicating wide design margins are required. 
However, several effects are reflected in each 
specification. 

Figures 2-11a through 2-11e illustrate how the data 
from the characterization of actual devices is 
transformed into the specifications that appear on 
the data sheet. This data is taken from the 'AC245. 

Figure 2-11a shows the data taken (from one part) on 
a typical, single path, tPHL from An to Bn, over 
temperature at 5.0 V; there is negligible variation in 
the value of tPHL The next graph, Figure 2-11b, 
depicts data taken on the same device; this set of 
curves represents the data on all paths A to B and B 
to A. The data on this plot indicates only a small 
variation for tPHL. 

The graphs in Figures 2-11a and 2-11b include data at 
5.0 V; Figure 2-11c shows the variation of delay times 
over the standard 5.0 ± 0.5 V voltage range. Note 
there is only a ± 6% variation in delay time due to 
voltage effects. 

Now refer to Figure 2-11d which illustrates the 
process effects on delay time. This graph indicates 
that the process effects contribute to the spread in 
specifications more than any other factor in that the 
effects of the theoretical process spread can 
increase or decrease specification times by 30%. 
Because this 30% spread represents considerably 
more than ± 3 standard deviations, this guarantees 
an increase in the manufacturability and the quality 
level of FACT product. To further ensure parts within 
specification will pass on testers at the limits of 
calibration, tester guardbands are incorporated. 

With voltage and process effects added (Figure 
2-11e), the full range of the specification can be 
seen. For reference, the data sheet values are shown 
on the graph. 
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This linear behavior with temperature and voltage 
is typical of CMOS. Although the graphs are drawn 
for a specific device, other part types have very 
similar graphical representations. Therefore, for 
performance-critical applications, where not all 
variables need to be taken into account at once, 
the user can narrow the specifications. For exam- 
ple, all parts in a critically timed subcircuit are 
together on a board, so it may be assumed the 
devices are at the same supply and temperature. 



Figure 2-1 1a: tPHL, An to Bn, Single Path 
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Figure 2-11b: tPHL, A to B, All Paths 
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Figure 2-11d: FACT Process Effects on Delay 
Times 
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Figure 2-11e: tPHL, A to B, with Voltage 
and Process Variation 
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The same reasoning can be applied to setup and 
hold times. Consider the 'AC74. The setup time is 
3.0 ns while the hold time is ns. Theoretically, if 
these numbers were violated, the device would 
malfunction; however, in actuality, the device pro- 
bably will not malfunction. Looking at the typical 
setup and hold times gives a better understanding 
of the device operation. 

At 25 °C and 5.0 V, the setup time is 1.5 ns while the 
hold time is -1.5 ns. They are the same; a positive 
setup time means the control signal to be valid 
before the clock edge, a positive hold time indicates 
the control signal will be held valid after the clock 
edge for the specified time, and a negative hold 
time means the control signal can transition before 
the clock edge. FACT devices were designed to be 
as immune to metastability as possible. This is 
reflected in the typical specifications. The true 
'critical' time where the input is actually sampled is 
extremely short: less than 50 ps. 

By applying the same reasoning as we did to the 
propagation delays to the setup and hold times, it 
becomes obvious that the spread from setup to hold 
time (3 ns worst-case) really covers devices across 
the entire process/temperature/voltage spread. The 
real difference between the setup and hold times for 
any single device, at a specified temperature and 
voltage, is negligible. 



Capacitive Loading Effects 

In addition to temperature and power supply effects, 
capacitive loading effects for loads greater than 
50 pF should be taken into account for propagation 
delays of FACT devices. Minimum delay numbers 
may be determined from the table below. Propaga- 
tion delays are measured to the 50% point of the 
output waveform. 



Parameter 


Voltage (V) 


Units 


3.0 


4.5 


5.5 


trise 


31 


22 


19 


ps/pF 


tfall 


18 


13 


12.5 


ps/pF 




Ta=25°C 

The two graphs following, Figures 2-12 and 2-13, 
describe propagation delays on FACT devices as af- 
fected by variations in power supply voltage (Vcc) 
and lumped load capacitance (Cl). Figures 2-14 and 
2-15 show the effects of lumped load capacitance on 
rise and fall times for FACT devices. 

Figure 2-12: Propagation Delay vs. Vcc ('AC00) 
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Figure 2-13: Propagation Delay vs. Cl ('ACOO) 
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Figure 2-14: trise vs. Capacitance 
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Figure 2-15: tfaii vs. Capacitance 
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Latch-up 

A major problem with CMOS has been its sensitivity 
to latch-up, usually attributed to high parasitic gains 
and high input impedance. FACT logic is guaranteed 
not to latch-up with dynamic currents of 100 mA 
forced into or out of the inputs or the outputs under 
worst case conditions (Ta =125 °C and Vcc = 5.5 VDC). 
At room temperature the parts can typically 
withstand dynamic currents of over 450 mA. For 
most designs, latch-up will not be a problem, but 
the designer should be aware of its causes and how 
to prevent it. 



Figure 2-16: CMOS Inverter Cross Section with 
Latch-up Circuit Schematic 
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FACT devices have been specifically designed to 
reduce the possibility of latch-up occurring; 
Fairchild accomplished this by lowering the gain of 
the parasitic transistors, reducing substrate and 
p-well resistivity to increase external drive current 
required to cause a parasitic to turn ON, and careful 
design and layout to minimize the substrate-injected 
current coupling to other circuit areas. 

Electrostatic Discharge (ESD) Sensitivity 

FACT circuits show excellent resistance to ESD-type 
damage. These logic devices are classified as 
category 'B' of MIL-STD-883C, test method 3015, and 
withstand 4000 V typically. FACT logic is guaranteed 
to have 2000 V ESD immunity on all inputs and 
outputs. FACT parts do not require any special 
handling procedures. However, normal handling 
precautions should be observed as in the case of 
any semiconductor device. 



Figure 2-17 shows the ESD test circuit used in the 
sensitivity analysis for this specification. Figure 2-18 
is the pulse waveform required to perform the 
sensitivity test. 

The test procedure is as follows: five pulses, each of 
2000 V, are applied to every combination of pins 
with a five second cool-down period between each 
pulse. The polarity is then reversed and the same 
procedure, pulse and pin combination used for an 
additional five discharges. Continue until all pins 
have been tested. If none of the devices from the 
sample population fails the DC and AC test 
characteristics, the device shall be classified as 
category B of MIL-STD-883C, TM-3015. For further 
specifications of TM-3015, refer to the relevant 
standard. The voltage is increased and the testing 
procedure is again performed; this entire process is 
repeated until all pins fail. This is done to 
thoroughly evaluate all pins. 




Figure 2-17: ESD Test Circuit 
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Figure 2-18: ESD Pulse Waveform 
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Radiation Tolerance 

Semiconductors subjected to radiation 
environments undergo degradation in operating life 
as their exposure to radiation increases. As 
technology advances, so does the demand for 
radiation-tolerant devices. Fairchild is meeting this 
challenge by developing the FACT family into a 
comprehensive radiation tolerant product for 
present and future rad-hard needs. Such 
applications include: 

• Space 

Satellites 
Space Stations 

• Airborne and Military 

Fighters/Bombers 
Missile Systems 
Ground Based Systems 
Navigation & Communications 

• Commercial 

Power Stations 

Medical 

Food and Bacterial Control 

Radiation tolerant semiconductors increase the 
useful life of the product in which it is incorporated. 
Additionally, radiation tolerant devices reduce 
shielding requirements and improve stabilization of 
parametric performance, resulting in cost 
reductions for shielding and weight, reduce power 
consumption and size. 



Radiation Test Limits 

Listed below are Fairchild's proposed procedures to 
test and guarantee FACT devices for radiation 
exposure limits: 

• Total Dose 

Method 1019 per MIL-STD-883 

Individual limits per FACT radiation tolerant 

data sheet specification 

No functional failures 

Gamma rays 

• Transient Dose/Latchup 

Methods 1020, 1021 per MIL-STD-883 

Minimum transient upset threshold 

specification 

Minimum latchup threshold specification 

Device burnout specification 

Gamma rays 

• Neutron 

Test not required for CMOS product 

• Single Event Upset 

To be announced in the future 
Alpha Particle Radiation 



Summary of Testing 

To demonstrate and verify FACT'S performance in 
radiation environments, we have tested several of 
our standard device types to total dose, transient 
dose and latch-up parameters. Standard 
manufacturing techniques were used in the 
production of all circuits. Devices of the same type 
were manufactured from the same wafer. 

Test results, although limited to a small one-time 
sampling of the FACT product line, offer an 
indication of how various radiation environments 
affect specific standard FACT product. In most 
instances the standard FACT devices that were 
exposed to varying levels of total dose radiation 
showed reduced power consumption over 
functionally similar FAST and Schottky device types 
in non-radiation environments. Figure 2-19 shows a 
typical comparison of a FACT device's (54AC241) 
power consumption at various dose rates compared 
with functionally similar FAST (54F241) and Schottky 
(54S241) as tested in a non-radiation environment. 
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Figure 2-19: Total Dose Response (54AC241) 
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For total dose testing, all devices were subjected up 
to a 1 Mrad(Si) limit. There were no functional 
failures. Yet, based on the testing, parametric 
changes did occur. 




Transient dose testing evaluated how these devices 
would respond to quick bursts of radiation energies. 
Results were varied due to biasing and input 
conditions. Devices were generally free of transient 
upset and/or latch-up up to the range of 3x10 9 to 
4.4 x10 9 rads(Si)/second. 

All devices were also taken to 5x10 10 rads(Si)/ 
second to determine if burnout would occur. There 
was no burnout at this level. 

FACT is Radiation Tolerant 

FACT logic employs the use of thin gate oxides, 
oxidation cycles, and annealing steps that enhance 
the tolerance of the standard FACT product line. 

We are conducting additional testing and are 
evaluating further design enhancements for 
increased radiation tolerance levels of our FACT 
devices. Our current goal is a radiation tolerant 
FACT product line which exceeds the U.S. 
Government's VHSIC Phase II radiation 
requirements. At that time, Fairchild radiation tested 
products will be guaranteed at various total dose 
tolerance levels ranging between 50 Krads(Si) and 
1 Mrad(Si). 
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FACT Descriptions and Family Characteristics 
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FAIRCHILD 



Ratings, Specifications 
and Waveforms 



Specifying FACT Devices 

Traditionally, when a semiconductor manufacturer 
completed a new device for introduction, 
specifications were based on the characterization 
of just a few parts. While these specifications were 
appealing to the designer, they were often too tight 
and, over time, the IC manufacturers had difficulty 
producing devices to the original specs. This 
forced the manufacturer to relax circuit 
specifications to reflect the actual performance of 
the device. 

As a result, designers were required to review 
system designs to ensure the system would remain 
reliable with the new specifications. Fairchild 
realized and understood the problems associated 
with characterizing devices too aggressively. 

To provide more realistic and manufacturable 
specs, Fairchild devised a systematic and thorough 
process to generate specifications. Devices are 
selected from multiple wafer lots to ensure process 
variations are taken into account. In addition, the 
process parameters are measured and compared to 
the known process limits. With more than two 
years of experience manufacturing FACT logic, 
Fairchild can accurately predict how these wafer 
lots compare with the best and worse case lots 
that can possibly be expected. 

This method of characterizing parts more 
accurately represents the product across time, 
voltage, temperature and process rather than 
portraying the fastest possible device. FACT 
circuits are therefore guaranteed to be 
manufacturable over time without the need to 
respecify timing. 

These specification guidelines allow designers to 
design systems more efficiently since the devices 
used will behave as documented. Unspecified 
guardbands no longer need to be added by the 
designer to ensure system reliability. 

Power Dissipation — Test Philosophy 

In an effort to reduce confusion about measuring 
Cpd, a JEDEC standard test procedure (7A 
Appendix E) has been adopted which specifies the 



test setup for each type of device. This allows a 
device to be exercised in a consistent manner for 
the purpose of specification comparison. All device 
measurements are made with Vcc = 5.0 V at 25°C, 
with 3-state outputs both enabled and disabled. 



Gates: 



Latches: 



Flip-Flops: 



Decoders: 



Multiplexers: 



Counters: 



Shift Registers: 



Transceivers: 



Switch one input. Bias the 
remaining inputs such that the 
output switches. 

Switch the Enable and D inputs 
such that the latch toggles. 

Switch the clock pin while 
changing D (or bias J and K) 
such that the output(s) change 
each clock cycle. For parts with 
a common clock, exercise only 
one flip-flop. 

Switch one address pin which 
changes two outputs. 

Switch one address pin with 
the corresponding data inputs 
at opposite logic levels so that 
the output switches. 

Switch the clock pin with other 
inputs biased such that the 
device counts. 

Switch the clock pin with other 
inputs biased such that the 
device counts. 

Switch one data input. For 
bidirectional devices enable 
only one direction. 



E 



Parity Generator: Switch one input. 

Priority Encoders: Switch the lowest priority input. 

Load Capacitance: Each output which is switching 
should be loaded with the 
standard 50 pF. The equivalent 
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If the device is tested at a high enough frequency, 
the static supply current can be Ignored. Thus at 
1 MHz, the following formula can be used to 
calculate Cpd: 



Cpd = Icc/(Vcc)(1x10 6 ) 
Capacitance 



Equivalent Load 



Ratings and Specifications 

Figure 3-1: Absolute Maximum Ratings 1 



Parameter 


Symbol 


Conditions 


Limits 


Units 


Supply Voltage 


Vcc 




-0.5 to 7.0 


V 


DC Input Diode Current 

or 

DC Input Voltage 


IlK 

Vi 


Vi = -0.5 
Vi = Vcc + 0.5 


-20 

20 

-0.5 to Vcc + 0.5 


mA 

mA 

V 


DC Output Diode Current 

or 

DC Output Voltage 


lOK 

Vo 


Vo = -0.5 
Vo = Vcc + 0.5 


-20 

20 

-0.5 to Vcc + 0.5 


mA 

mA 

V 


DC Output Source or Sink Current 


lo 




±50 


mA 


DC Vcc or Ground Current Per Output Pin 


Ice or Ignd 




±50 


mA 


Storage Temperature 


TSTG 




-65 to 150 


°C 



1 Absolute maximum ratings are those values beyond which damage to the device may occur. Obviously the databook 
specifications should be met, without exception, to ensure that the system design is reliable over its power supply, 
temperature, output/input loading variables. Fairchild does not recommend operation of FACT circuits outside databook 
specifications. 

Figure 3-2: Recommended Operating Conditions 



Parameter 


Symbol 


Conditions 


Limits 


Units 


Supply Voltage 

(unless otherwise specified) 


Vcc 




2.0 to 6.0 


V 


Input Voltage 


Vi 




to Vcc 


V 


Output Voltage 


Vo 




to Vcc 


V 


~ .. x , 74AC/ACT 
Operating Temperature 54AC/ACT 


Ta 




-40 to + 85 
-55 to +125 


°c 
°c 


CDIP 
Junction Temperature __._ 


Tj 




175 
140 


°c 


Input Rise and Fall Time 2 (typical) 

(except Schmitt inputs) 'AC devices 

Vin from 30% to 70% of Vcc 


tr, tf 


Vcc @ 3.0 V 
Vcc @ 4.5 V 
Vcc @ 5.5 V 


150 
40 
25 


ns/V 
ns/V 
ns/V 


Input Rise and Fall Time 2 (typical) 

(except Schmitt inputs) 'ACT devices 

Vin from 0.8 to 2.0 V, Vmeas 

from 0.8 to 2.0 V 


tr, tf 


Vcc @ 4.5 V 
Vcc @ 5.5 V 


10 
8 


ns/V 
ns/V 



2 See individual data sheets for those devices which differ from the typical input rise and fall times noted here. 
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DC Characteristics for 'AC Family Devices 





Parameter 


Conditions 


Vcc 

(V) 


74AC 


54AC 


74AC 




Symbol 


Ta=25°C 


Ta = 
-55° to +125°C 


Ta = 
-40° to + 85°C 


Units 




Typ 


Guaranteed Limits 




ViH 


Minimum 
High Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


3.0 
4.5 
5.5 


1.5 
2.25 
2.75 


2.1 
3.15 
3.85 


2.1 
3.15 
3.85 


2.1 
3.15 
3.85 


V 


VlL 


Maximum 
Low Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


3.0 
4.5 
5.5 


1.5 
2.25 
2.75 


0.9 
1.35 
1.65 


0.9 
1.35 
1.65 


0.9 
1.35 
1.65 


V 




Minimum 
High Level 
Output Voltage 


Iout = -50 fik 


3.0 
4.5 
5.5 


2.99 
4.49 
5.49 


2.9 
4.4 
5.4 


2.9 
4.4 
5.4 


2.9 
4.4 
5.4 


v 


VOH 


*Vin = Vil or Vih 
-12 mA 

Ioh -24 mA 
-24 mA 


3.0 
4.5 
5.5 




2.56 
3.86 
4.86 


2.4 
3.7 
4.7 


2.46 
3.76 
4.76 


V 




Maximum 
Low Level 
Output Voltage 


Iout = 50 ilk 


3.0 
4.5 
5.5 


0.002 
0.001 
0.001 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 


V 


Vol 


*Vin = Vil or Vih 
12 mA 

Iol 24 mA 
24 mA 


3.0 
4.5 
5.5 




0.32 
0.32 
0.32 


0.4 
0.4 
0.4 


0.37 
0.37 
0.37 


V 


Iin 


Maximum 
Input Leakage 
Current 


Vi = Vcc, GND 


5.5 




±0.1 


±1.0 


±1.0 


flk 


IOZ 


Maximum 

3-State 

Current 


Vi(OE) = Vil,Vih 
Vi = Vcc, Vgnd 
Vo = Vcc, GND 


5.5 




±0.5 


±10.0 


±5.0 


Ilk 


Iold 


tMinimum 
Dynamic 
Output Current 


Vold=1.1 V 


5.5 






57 


86 


mA 


lOHD 


Vohd = 3.85 V 


5.5 






-50 


-75 


mA 



*AII outputs loaded; thresholds on input associated with output under test. 
tMaximum test duration 20 ms, one output loaded at a time. 
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DC Characteristics for 'ACT Family Devices 





Parameter 


Conditions 


Vcc 

(V) 


74ACT 


54ACT 


74ACT 




Symbol 


Ta = 25°C 


Ta = 
-55° to +125°C 


Ta = 
-40° to +85°C 


Units 




Typ 


Guaranteed Limits 




VlH 


Minimum 
High Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


4.5 
5.5 


1.5 
1.5 


2.0 
2.0 


2.0 
2.0 


2.0 
2.0 


V 


VlL 


Maximum 
Low Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


4.5 
5.5 


1.5 
1.5 


0.8 
0.8 


0.8 
0.8 


0.8 
0.8 


V 




Minimum 
High Level 


Iout = -50 fik 


4.5 
5.5 


4.49 
5.49 


4.4 
5.4 


4.4 
5.4 


4.4 
5.4 


V 


VOH 


*ViN = ViLorViH 

Ioh -24 mA 

-24 mA 


4.5 
5.5 


0.0001 


3.86 
4.86 


3.70 
4.70 


3.76 
4.76 


V 




Maximum 
Low Level 
Output Voltage 


Iout = 50 /xA 


4.5 
5.5 


0.001 
0.001 


0.1 
0.1 


0.1 
0.1 


0.1 
0.1 


V 


Vol 


*ViN = Vnor Vih 

Iol 24 mA 

24 mA 


4.5 
5.5 




0.32 
0.32 


0.40 
0.40 


0.37 
0.37 


V 


Iin 


Maximum 
Input 


Vi = Vcc, GND 


5.5 




±0.1 


±1.0 


±1.0 


^A 


loz 


Maximum 

3-State 

Current 


Vi = Vil, Vih 
Vo = Vcc, GND 


5.5 




±0.5 


±10.0 


±5.0 


jiA 


ICCT 


Maximum 
Ice/Input 


Vi = Vcc-2.1 V 


5.5 


0.6 




1.6 


1.5 


mA 


lOLD 


fMinimum 
Dynamic 
Output Current 


Vold = 1.1 V 


5.5 






57 


86 


mA 


lOHD 


Vohd = 3.85 V 


5.5 






-50 


-75 


mA 



*AII outputs loaded; thresholds on input associated with output under test. 
fMaximum test duration 2.0 ms, one output loaded at a time. 



Figure 3-3: AC Loading Circuit 
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AC Loading and Waveforms 



Loading Circuit 

Figure 3-3 shows the AC loading circuit used in 
characterizing and specifying propagation delays of 
all FACT devices ('AC and 'ACT) unless otherwise 
specified in the data sheet of a specific device. 

The use of this load, which is equivalent to the 
FAST (Fairchild Advanced Schottky TTL) test jig, 
differs somewhat from previous (HCMOS) practice, 
provides more meaningful information and 
minimizes problems of instrumentation and 
customer correlation. In the past, +25°C 
propagation delays for TTL devices were specified 
with a load of 15 pF to ground; this required great 
care in building test jigs to minimize stray 
capacitance and implied the use of high 
impedance, high frequency scope probes. FAST 
circuits changed to 50 pF of capacitance allowing 
more leeway in stray capacitance and also loading 
the device during rising or falling output 
transitions. This more closely resembles the in- 
loading to be expected in average applications and 
thus gives the designer more useful delay figures. 
We have incorporated this scheme into the FACT 
product line. The net effect of the change in AC 
load is to increase the average observed 
propagation delay by about 1 ns. 



The 500 ohm resistor to ground can be a high 
frequency passive probe for a sampling 
oscilloscope, which costs much less than the 
equivalent high impedance probe. Alternately, the 
500 ohm resistor to ground can simply be a 450 
ohm resistor feeding into a 50 ohm coaxial cable 
leading to a sampling scope input connector, with 
the internal 50 ohm termination of the scope 
completing the path to ground. This is the 
preferred scheme for correlation. (See Figure 3-3.) 
With this scheme there should be a matching 
cable from the device input pin to the other input 
of the sampling scope; this also serves as a 50 
ohm termination for the pulse generator that 
supplies the input signal. 

Shown in Figure 3-3 is a second 500 ohm resistor 
from the device output to a switch. For most 
measurements this switch is open; it is closed for 
measuring one set of the Enable/Disable 
parameters (LOW-to-OFF and OFF-to-LOW) of a 
3-state output. With the switch closed, the pair of 
500 ohm resistors and the 2 x Vcc supply voltage 
establish a quiescent HIGH level. 



Figure 3-4a: Test Input Signal Levels 
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Figure 3-4b: Test Input Signal Levels 
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Test Conditions 

Figures 3-4a and 3-4b describe the input signal 
voltage levels to be used when testing FACT 
circuits. The AC test conditions follow industry 
convention requiring Vin to range from V for a 
logic LOW to 3.0 V for a logic HIGH for 'ACT 
devices and V to Vcc for 'AC devices. The DC 
parameters are normally tested with Vin at 
guaranteed input levels, that is Vih to Vil (see data 
tables for details). Care must be taken to 
adequately decouple these high performance parts 
and to protect the test signals from electrical noise. 
In an electrically noisy environment, (e.g., a tester 
and handler not specifically designed for high 
speed work), DC input levels may need to be 
adjusted to increase the noise margin to allow for 
the extra noise in the tester which would not be 
seen in a system. 



Noise immunity testing is performed by raising Vin 
to the nominal supply voltage of 5.0 V then 
dropping to a level corresponding to Vih 
characteristics, and then raising again to the 5.0 V 
level. Noise tests can also be performed on the Vil 
characteristics by raising Vin from V to Vil, then 
returning to V. Both Vih and Vil noise immunity 



tests should not induce a switch condition on the 
appropriate outputs of the FACT device. 

Good high frequency wiring practices should be 
used in constructing test jigs. Leads on the load 
capacitor should be as short as possible to 
minimize ripples on the output waveform 
transitions and to minimize undershoot. Generous 
ground metal (preferably a ground plane) should be 
used for the same reasons. A Vcc bypass capacitor 
should be provided at the test socket, also with 
minimum lead lengths. 

Rise and Fall Times 

Input signals should have rise and fall times of 
3.0 ns and signal swing of V to 3.0 V Vcc for 'ACT 
devices or V to Vcc for 'AC devices. Rise and fall 
times less than or equal to 1 ns should be used for 
testing fmax or pulse widths. 

CMOS devices, including 4000 Series CMOS, HC, 
HCT and FACT families, tend to oscillate when the 
input rise and fall times become lengthy. As a 
direct result of its increased performance, FACT 
devices can be more sensitive to slow input rise 
and fall times than other lower performance 
technologies. 
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It is important to understand why this oscillation 
occurs. Consider the outputs, where the problem is 
initiated. Usually, CMOS outputs drive capacitive 
loads with low DC leakage. When the output 
changes from a HIGH level to a LOW level, or from 
a LOW level to a HIGH level, this capacitance has 
to be charged or discharged. With the present high 
performance technologies, this charging or 
discharging takes place in a very short time, 
typically 2-3 ns. The requirement to charge or 
discharge the capacitive loads quickly creates a 
condition where the instantaneous current change 
through the output structure is quite high. A 
voltage is generated across the Vcc or ground 
leads inside the package due to the inductance of 
these leads. The internal ground of the chip will 
change in reference to the outside world because 
of this induced voltage. 

Consider the input. If the internal ground changes, 
the input voltage level appears to change to the 
DUT. If the input rise time is slow enough, its level 
might still be in the device threshold region, or 
very close to it, when the output switches. If the 
internally-induced voltage is large enough, it is 
possible to shift the threshold region enough 



so that it re-crosses the input level. If the gain of 
the device is sufficient and the input rise or fall 
time is slow enough, then the device may go into 
oscillation. As device propagation delays become 
shorter, the inputs will have less time to rise or fall 
through the threshold region. As device gains 
increase, the outputs will swing more, creating 
more induced voltage. Instantaneous current 
change will be greater as outputs become quicker, 
generating more induced voltage. 

Package-related causes of output oscillation are 
not entirely to blame for problems with input rise 
and fall time measurements. All testers have Vcc 
and ground leads with a finite inductance. This 
inductance needs to be added to the inductance in 
the package to determine the overall voltage which 
will be induced when the outputs change. As the 
reference for the input signals moves further away 
from the pin under test, the test will be more 
susceptible to problems caused by the inductance 
of the leads and stray noise. Any noise on the 
input signal will also cause problems. With FACT 
logic having gains as high as 100, it merely takes a 
50 mV change in the input to generate a full 5 V 
swing on the output. 



i 



Figure 3-5: Waveform for Inverting and 
Non-Inverting Functions 



Figure 3-6: Propagation Delay, Pulse Width 
and tree Waveforms 
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*Vmi = 50% Vcc for 'AC devices; 1.5 V for 'ACT devices 
Vmo = 50% for 'AC/'ACT devices 
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Figure 3-7: 3-State Output High Enable 
and Disable Times 




Figure 3-8: 3-State Output Low Enable 
and Disable Times 
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Propagation Delays, (max, Set and Hold Times 

A 1.0 MHz square wave is recommended for most 
propagation delay tests. The repetition rate must 
necessarily be increased for testing fmax. A 50% 
duty cycle should always be used when testing 
fmax. Two pulse generators are usually required for 
testing such parameters as setup time, hold time, 
recovery time, etc. 



Enable and Disable Times 

Figures 3-7 and 3-8 show that the disable times are 
measured at the point where the output voltage 
has risen or fallen by 10% from the voltage rail 
level (i.e., ground for tPLZ or Vcc for tPHz). This 
change enhances the repeatability of 
measurements, reduces test times, and gives the 
system designer more realistic delay times to use 
in calculating minimum cycle times. Since the high 
impedance state rising or falling waveform is RC- 
controlled, the first 10% of change is more linear 
and is less susceptible to external influences. 
More importantly, perhaps from the system 
designer's point of view, a change in voltage of 
10% is adequate to ensure that a device output 
has turned OFF. Measuring to a larger change in 
voltage merely exaggerates the apparent Disable 
time and thus penalizes system performance since 
the designer must use the Enable and Disable 
times to devise worst case timing signals to 
ensure that the output of one device is disabled 
before that of another device is enabled. 



Figure 3-9: Setup Time, Hold Time 
and Recovery Time 
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Electrostatic Discharge 

Precautions should be taken to prevent damage to 
devices by electrostatic discharge. Static charge 
tends to accumulate on insulated surfaces such as 
synthetic fabrics or carpeting, plastic sheets, trays, 
foam, tubes or bags, and on ungrounded electrical 
tools or appliances. The problem is much worse in 
a dry atmosphere. In general, it is recommended 
that individuals take the precaution of touching a 
known ground before handling devices. To . 
effectively avoid electrostatic damage to FACT 
devices, it is recommended that individuals wear a 
grounded wrist strap when handling devices. More 
often, handling equipment, which is not properly 
grounded, causes damage to parts. Ensure that all 
plastic parts of the tester, which are near the 
device, are conductive and connected to ground. 



*Vmi = 
Vmo 



:50% Vcc for 'AC devices; 1.5 V for 'ACT devices 
= 50% Vcc for 'AC/'ACT devices 
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Design Considerations 



Today's system designer is faced with the problem 
of keeping ahead when addressing system 
performance and reliability. Fairchild's Advanced 
CMOS helps designers achieve these goals. 

FACT (Fairchild Advanced CMOS Technology) logic 
was designed to alleviate many of the drawbacks 
that are common to current technology logic 
circuits. FACT logic combines the low static power 
consumption and the high noise margins of CMOS 
with a high fan-out, low input loading and a 50 ohm 
transmission line drive capability (comparable to 
Fairchild's FAST bipolar technology family) to offer 
a complete family of 1.3-micron SSI, MSI and LSI 
devices. 

Performance features such as advanced Schottky 
speeds at CMOS power levels, advanced Schottky 
drive, excellent noise, ESD and latch-up immunity 
are characteristics that designers of state-of-the-art 
systems require. FACT logic answers all of these 
concerns in one family of products. To fully utilize 
the advantages provided by FACT, the system 
designer should have an understanding of the 
flexibility as well as the trade-offs of CMOS design. 
The following section discusses common design 
concerns relative to the performance and 
requirements of FACT. 

There are five items of interest which need to be 
evaluated when implementing FACT devices in new 
designs: 

• Interfacing — interboard and technology 
interfaces, battery backup and power down or live 
insert/extract systems require some special 
thought. 

• Transmission Line Driving — FACT has line 
driving capabilities superior to all CMOS families 
and most TTL families. 

• Noise effects — As edge rates increase, the 
probability of crosstalk and ground bounce 
problems increases. The enhanced noise 
immunity and high threshold levels improve 
FACT'S resistance to crosstalk problems. 



• Board Layout — Prudent board layout will ensure 
that most noise effects are minimized. 

• Power Supplies and Decoupling — Maximize 
ground and Vcc traces to keep Vcc/ground 
impedance as low as possible; full ground/Vcc 
planes are best. Decouple any device driving a 
transmission line; otherwise add one capacitor 
for every package. 

Interfacing 

FACT devices have outputs which combine 
balanced CMOS outputs with high current line 
driving capability. Each standard output is 
guaranteed to source or sink 24 mA of current at 
worst case conditions. This allows FACT circuits to 
drive more loads than standard advanced Schottky 
parts; FACT can directly drive ALS, AS, LS, HC and 
HCT devices. 

Figure 4-1: Interfacing FACT to NMOS, CMOS 
and TTL 



T 




FACT devices can be directly driven by both NMOS 
and CMOS families, as shown in Figure 4-1, 
operating at the same rail potential without special 
considerations. This is possible due to the low 
input loading of FACT product, guaranteed to be 
less than 1 /*A per input. 

Some older technologies, including all existing TTL 
families, will not be able to drive FACT circuits 
directly; this is due to inadequate high level 
capability, which is guaranteed to 2.4 V. There are 
two simple approaches to the TTL-to-FACT interface 
problem. A TTL-to-CMOS converter can be 
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constructed employing a resistor pull-up to Vcc of 
approximately 4.7k ohms, which is depicted in 
Figure 4-2. The correct HIGH level is seen by the 
CMOS device while not loading down the TTL 
driver. 

Figure 4-2: Vih Pull-Up on TTL Outputs 
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Figure 4-4a: Resistive FACT-to-ECL Translation 
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Unfortunately, there will be designs where 
including a pull-up resistor will not be acceptable. 
In these cases, such as a terminated TTL bus, 
Fairchild has designed devices which offer 
thresholds that are TTL-compatible (Figure 4-3). 
These interfaces tend to be slightly slower than 
their CMOS-level counterparts due to an extra 
buffer stage required for level conversion. 

Figure 4-3: TTL Interfacing to 'ACT 

vcc 



Figure 4-4b: Single-Ended ECL-to-'AC Circuit 
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ECL devices cannot directly drive FACT devices. 
Interfacing FACT-to-ECL can be accomplished by 
using TTL-to-ECL translators and 10125 ECL-to-TTL 
translators in addition to following the same rules 
on the TTL outputs to CMOS inputs (i.e., a resistor 
pull-up to Vcc of approximately 4.7k ohms). The 
translation can also be accomplished by a resistive 
network. A three-resistor interface between FACT 
and ECL logic is illustrated in Figure 4-4a. Figures 
4-4b and 4-4c show the translation from ECL-to- 
FACT, which is somewhat more complicated. These 
two examples offer some possible interfaces 
between ECL and FACT logic. 



T1,T2-2 N2369 
D1,D2-HP5082-2811 f 510 



r~^ 




K^1_ T2J^j 



Figure 4-4c: Differential Output ECL-to-'AC 
Circuit 
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It should be understood that for FACT, as with 
other CMOS technologies, input levels that are 
between specified input values will cause both 
transistors in the CMOS structure to be 
conducting. This will cause a low resistive path 
from the supply rail to ground, increasing the 
power consumption by several orders of magnitude. 
It is important that CMOS inputs are always driven 
as close as possible to the rail. 

Figure 4-5: Crystal Oscillator Circuit 

Implemented with FACT 'ACOO 




Line Driving 

With the available high-speed logic families, 
designers can reach new heights in system 
performance. Yet, these faster devices require a 
closer look at transmission line effects. 

Although all circuit conductors have transmission 
line properties, these characteristics become 
significant when the edge rates of the drivers are 
equal to or less than three times the propagation 
delay of the line. Significant transmission line 



properties may be exhibited in an example where 
devices have edge rates of 3 ns and lines of 
8 inches or greater, assuming propagation delays of 
1.7 ns/ft for an unloaded printed circuit trace. 

Of the many properties of transmission lines, two 
are of major interest to the system designer: Zoe, 
the effective equivalent impedance of the line, and 
tpde, the effective propagation delay down the line. 
It should be noted that the intrinsic values of line 
impedance and propagation delay, Zo and tpd, are 
geometry-dependent. Once the intrinsic values are 
known, the effects of gate loading can be 
calculated. The loaded values for Zoe and tpde can 
be calculated with: 

Zo 



Zoe = 



tpde = 



Vl + Ct/Cl 



tpd VT+Ct/CT 



where Ci = intrinsic line capacitance and Ct = 
additional capacitance due to gate loading. 

The formulas indicate that the loading of lines 
decreases the effective impedance of the line and 
increases the propagation delay. Lines that have a 
propagation delay greater than one third the rise 
time of the signal driver should be evaluated for 
transmission line effects. When performing 
transmission line analysis on a bus, only the 
longest, most heavily loaded and the shortest, least 
loaded lines need to be analyzed. All lines in a bus 
should be terminated equally; if one line requires 
termination, all lines in the bus should be 
terminated. This will ensure similar signals on all 
of the lines. 

There are several termination schemes which may 
be used. Included are series, parallel, AC parallel 
and Thevenin terminations. AC parallel and series 
terminations are the most useful for low power 
applications since they do not consume any DC 
power. Parallel and Thevenin terminations 
experience high DC power consumption. 
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Termination Schemes 

Figure 4-6: Termination Schemes 



a: No Termination 

^ W\ — 



b: Series Termination 

► — 



c: Parallel Termination 

► — 



d: AC Parallel Termination 



e: Thevenin Termination 

Series Terminations 

Series terminations are most useful in high-speed 
applications where most of the loads are at the far 
end of the line. Loads that are between the driver 
and the end of the line will receive a two-step 
waveform. The first wave will be the incident wave. 
The amplitude is dependent upon the output im- 
pedance of the driver, the value of the series 
resistor and the impedance of the line according to 
the formula 

Vw = Vcc»Zoe/(Zoe + Rs + Zs) 



The amplitude will be one-half the voltage swing if 
Rs (the series resistor) plus the output impedance 
(Zs) of the driver is equal to the line impedance. 
The second step of the waveform is the reflection 
from the end of the line and will have an amplitude 
equal to that of the first step. All devices on the 
line will receive a valid level only after the wave 
has propagated down the line and returned to the 
driver. Therefore, all inputs will see the full voltage 
swing within two times the delay of the line. 

Parallel Termination 

Parallel terminations are not generally recommend- 
ed for CMOS circuits due to their power consump- 
tion, which can exceed the power consumption of 
the logic itself. The power consumption of parallel 
terminations is a function of the resistor value and 
the duty cycle of the signal. In addition, parallel 
termination tends to bias the output levels of the 
driver towards either Vcc or ground. While this 
feature is not desirable for driving CMOS inputs, it 
can be useful for driving TTL inputs. 

AC Parallel Termination 

AC parallel terminations work well for applications 
where the delays caused by series terminations are 
unacceptable. The effects of AC parallel termina- 
tions are similar to the effects of standard parallel 
terminations. The major difference is that the 
capacitor blocks any DC current path and helps to 
reduce power consumption. 

Thevenin Termination 

Thevenin terminations are also not generally 
recommended due to their power consumption. 
Like parallel termination, a DC path to ground is 
created by the terminating resistors. The power 
consumption of a Thevenin termination, though, 
will generally not be a function of the signal duty 
cycle. Thevenin terminations are more applicable 
for driving CMOS inputs because they do not bias 
the output levels as paralleled terminations do. It 
should be noted that lines with Thevenin termina- 
tions should not be left floating since this will 
cause the input levels to float between Vcc or 
ground, increasing power consumption. 

FACT circuits have been designed to drive 50 ohm 
transmission lines over the full commercial 
temperature range and 75 ohm transmission lines 
over the military temperature range. This is 
guaranteed by the FACT family's specified dynamic 
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drive capability of 86 mA sink and 75 mA source 
current. This ensures incident wave switching on 
50 ohm transmission lines and is consistent with 
the 3 ns rated edge transition time. 

FACT devices also feature balanced output totem 
pole structures to allow equal source and sink 
current capability. This gives rise to balanced edge 
rates and equal rise and fall times. Balanced drive 
capability and transition times eliminate both the 
need to calculate two different delay times for each 
signal path and the requirement to correct signal 
polarity for the shortest delay time. 

FACT product inputs have been created to take full 
advantage of high output levels to deliver the 
maximum noise immunity to the system designer. 
Vih and Vil are specified at 70% and 30% of Vcc 
respectively. The corresponding output levels, Voh 
and Vol, are specified to be within 0.1 V of the 
rails, of which the output is sourcing or sinking 20 
/liA or less. These noise margins are outlined in 
Figure 4-7. 

Figure 4-7: Input Threshold 



Figure 4-8: Noise Effects 



Input Thresholds 



70% _^T 

50%- 



y 



x. 



50% 
30% 




Noise Effects 

FACT offers the best noise immunity of any 
competing technology available today. With input 
thresholds specified at 30% and 70% of Vcc and 
outputs that drive to within 100 mV of the rails, 
FACT devices offer noise margins approaching 30% 
of Vcc. At 5 V Vcc, FACT'S specified input and 
output levels give almost 1.5 V of noise margin for 
both ground- and Vcc-born noise. With realistic 
input thresholds closer to 50% of Vcc, the actual 
margins approach 2.5 V. 

However, even the most advanced technology 
cannot alone eliminate noise problems. Good 
circuit board layout techniques are essential to take 
full advantage of the superior performance of FACT 
circuits. 

Well-designed circuit boards also help eliminate 
manufacturing and testing problems. 




CMOS Bus Loading 

CMOS logic devices have clamp diodes from all 
inputs and outputs to Vcc and ground. While these 
diodes increase system reliability by damping out 
undershoot and overshoot noise, they can cause 
problems if power is lost. 

Figure 4-8 exemplifies the situation when power is 
removed. Any input driven above the Vcc pin will 
forward-bias the clamp diode. Current can then flow 
into the device, and out Vcc or any output that is 
HIGH. Depending upon the system, this current, Iin, 
can be quite high, and may not allow the bus 
voltage to reach a valid HIGH state. One possible 
solution to eliminate this problem is to place a 
series resistor in the line. 



Another recommended practice is to segment the 
board into a high-speed area, a medium-speed area 
and a low-speed area. The circuit areas with high 
current requirements (i.e., buffer circuits and high- 
speed logic) should be as close to the power 
supplies as possible; low-speed circuit areas can be 
furthest away. 

Decoupling capacitors should be adjacent to all 
buffer chips; they should be distributed throughout 
the logic: one capacitor per chip. Transmission lines 
need to be terminated to keep reflections minimal. 
To minimize crosstalk, long signal lines should not 
be close together. 

Crosstalk 

The problem of crosstalk and how to deal with it is 
becoming more important as system performance 
and board densities increase. Crosstalk is the 
capacitive coupling of signals from one line to 
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another. The amplitude of the noise generated on 
the inactive line is directly related to the edge rates 
of the signal on the active line, the proximity of the 
two lines and the distance that the two lines are 
adjacent. 

Crosstalk has two basic causes. Forward crosstalk, 
Figure 4-9a, is caused by the wavefront propagating 
down the printed circuit trace at two different 
velocities. This difference in velocities is due to the 
difference in the dielectric constants of air (er=1.0) 
and epoxy glass (er=4.7). As the wave propagates 
down the trace, this difference in velocities will 
cause one edge to reach the end before the other. 
This delay is the cause of forward crosstalk; it 
increases with longer trace length, so consequently 
the magnitude of forward crosstalk will increase 
with distance. 



Reverse crosstalk, Figure 4-9b, is caused by the 
mutual inductance and capacitance between the 
lines which is a transformer action. Reverse 
crosstalk increases linearly with distance up to a 
critical length. This critical length is the distance 
that the signal can travel during its rise or fall time. 

Although crosstalk cannot be totally eliminated, 
there are some design techniques that can reduce 
system problems resulting from crosstalk. FACT'S 
industry-leading noise margins make systems 
immune to crosstalk-related problems easier to 
design. FACT'S AC noise margins, shown in 
Figures 4-10a and 4-10b, exemplify the outstanding 
immunity to everyday noise which can effect 
system reliability. 



Figure 4-9a: Forward Crosstalk on PCB Traces 



Figure 4-9b: Reverse Crosstalk on PCB Traces 
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This figure shows traces taken on a test fixture designed to 
exaggerate the amplitude of crosstalk pulses. 
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This figure shows traces taken on a test fixture designed to 
exaggerate the amplitude of crosstalk pulses. 
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■10a: High Noise Margin 
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Figure 4-10b: Low Noise Margin 
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Ground Bounce 

Ground bounce occurs as a result of the intrinsic 
characteristics of the leadframes and bondwires of 
the packages used to house CMOS devices. As 
edge rates and drive capability increase in advanced 
logic families, the effects of these intrinsic 
electrical characteristics become more pronounced. 

Figure 4-12a shows a simple circuit model for a 
device in a leadframe driving a standard test load. 
The inductor L1 represents the parasitic inductance 
in the ground lead of the package; inductor L2 
represents the parasitic inductance in the power 
lead of the package; inductor L3 represents the 
parasitic inductance in the output lead of the 
package; the resistor R1 represents the output 
impedance of the device output, and the capacitor 
and resistor Cl and Rl represent the standard test 
load on the output of the device. 

Figure 4-12a: Output Model 



Pulse Width (nS) 

With over 2.0 V of noise margins, the FACT family 
offers better noise rejection than any other 
comparable technology. 

In any design, the distance that lines run adjacent 
to each other should be kept as short as possible. 
The best situation is when the lines are 
perpendicular to each other. For those situations 
where lines must run parallel, the effects of 
crosstalk can be minimized by line termination. 
Terminating a line in its characteristic impedance 
reduces the amplitude of an initial crosstalk pulse 
by 50%. Terminating the line will also reduce the 
amount of ringing. Crosstalk problems can also be 
reduced by moving lines further apart or by 
inserting ground lines or planes between them. 





Figure 4-12b: Output Voltage 



Figure 4-11: Effects of Termination on 
Crosstalk 
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Figure 4-12c: Output Current 



Figure 4-12d: Inductor Voltage 
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The three waveforms shown in Figures 4-12b, c and 
d, depict how ground bounce is generated. The first 
waveform shows the voltage (V) across the load as 
it is switched from a logic HIGH to a logic LOW. 
The output slew rate is dependent upon the 
characteristics of the output transistor, the 
inductors L1 and L3, and Cl, the load capacitance. 
The second waveform shows the current that is 
generated as the capacitor discharges [l=CL»dV/dt]. 
The third waveform shows the voltage that is 
induced across the inductance in the ground lead 
due to the changing currents [Vgb = -L«(dl/dt)]. 

There are many factors which affect the amplitude 
of the ground bounce. Included are: 

• Number of outputs switching simultaneously: 
more outputs results in more ground bounce. 

• Type of output load: capacitive loads generate two 
to three times more ground bounce than typical 
system traces. Increasing the capacitive load to 
approximately 60-70 pF increases ground bounce. 
Beyond 70 pF, ground bounce drops off due to the 
filtering effect of the load. Moving the load away 
from the output reduces the ground bounce. 

• Location of the output pin: outputs closer to the 
ground pin exhibit less ground bounce than those 
further away. 

• Voltage: lowering Vcc reduces ground bounce. 

• Test fixtures: standard test fixtures generate 30 to 
50% more ground bounce than a typical system 
since they use capacitive loads which both 
increase the AC load and form LCR tank circuits 
that oscillate. 

Ground bounce produces several symptoms: 

• Altered device states. FACT logic does not exhibit 
this symptom. 

• Propagation delay degradation. FACT devices are 
characterized not to degrade more than 250 ps per 
additional output switching. 

• Undershoot on active outputs. The worst-case 
undershoot will be approximately equal to the 
worst-case quiet output noise. 

• Quiet output noise. FACT logic's worst-case quiet 
output noise has been measured to be approxi- 
mately 500-1100 mV in actual system applications. 



Observing either one of the following rules is 
sufficient to avoid running into any of the problems 
associated with ground bounce: 
First, use caution when driving asynchronous TTL- 
level inputs from CMOS octal outputs, or 
Second, use caution when running control lines 
(set, reset, load, clock, chip select) which are 
glitch-sensitive through the same devices that 
drive data or address lines. 

When it is not possible to avoid the above 
conditions, there are simple precautions available 
which can minimize ground bounce noise. These 
are: 

• Locate these outputs as close to the ground pin 
as possible. 

• Use the lowest Vcc possible or separate the 
power supplies. 

• Use board design practices which reduce any 
additive noise sources, such as crosstalk, 
reflections, etc. 

Design Rules 

The set of design rules listed below are 
recommended to ensure reliable system operation 
by providing the optimum power supply connection 
to the devices. Most designers will recognize these 
guidelines as those they have employed with 
advanced bipolar logic families. 

• Use multi-layer boards with Vcc and ground 
planes, with the device power pins soldered 
directly to the planes to insure the lowest power 
line impedances possible. 

• Use decoupling capacitors for every device, 
usually 0.10 /xF should be adequate. These 
capacitors should be located as close to the 
ground pin as possible. 

• Do not use sockets or wirewrap boards whenever 
possible. 

• Do not connect capacitors from the outputs 
directly to ground. 

Decoupling Requirements 

Fairchild Advanced CMOS, as with other high- 
performance, high-drive logic families, has special 
decoupling and printed circuit board layout 
requirements. Adhering to these requirements will 
ensure the maximum advantages are gained with 
FACT products. 
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Figure 4-13: Power Distribution Impedances 




Local high frequency decoupling is required to 
supply power to the chip when it is transitioning 
from a LOW to a HIGH value. This power is 
necessary to charge the load capacitance or drive a 
line impedance. Figure 4-13 displays various Vcc 
and ground layout schemes along with associated 
impedances. 

For most power distribution networks, the typical 
impedance is between 50 and 100 ohms. This 
impedance appears in series with the load 



impedance and will cause a droop in the Vcc at the 
part. This limits the available voltage swing at the 
local node, unless some form of decoupling is 
used. This drooping of rails will cause the rise and 
fall times to become elongated. Consider the 
example described in Figure 4-14 to calculate the 
amount of decoupling necessary. This circuit 
utilizes an 'AC240 driving a 100 ohm bus from a 
point somewhere in the middle. 




Figure 4-14: Octal Buffer Driving a 100 Ohm Bus 



Buffer Output Sees Net 5012 Load. 

5012 Load Line on Ioh - Voh Characteristic 

Shows Low-to-High Step of Approx. 4.8V 



Ground 
Plane 



Worst-Case Octal Drain = 8 x 94 mA = 0.75 Amp. 
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Being in the middle of the bus, the driver will see 
two 100 ohm loads in parallel, or an effective 
impedance of 50 ohms. To switch the line from rail 
to rail, a drive of 94 mA is needed; more than 
750 mA will be required if all eight lines switch at 
once. This instantaneous current requirement will 
generate a voltage across the impedance of the 
power lines, causing the actual Vcc at the chip to 
droop. This droop limits the voltage swing available 
to the driver. The net effect of the voltage droop will 
lengthen device rise and fall times and slow system 
operation. A local decoupling capacitor is required 
to act as a low impedance supply for the driver chip 
during high current conditions. It will maintain the 
voltage within acceptable limits and keep rise and 
fall times to a minimum. The necessary values for 
decoupling capacitors can be calculated with the 
formula given in Figure 4-15. 



In this example, if the Vcc droop is to be kept below 
0.1 V and the edge rate equals 4 ns, a 0.030 pif 
capacitor is needed. 

It is good practice to distribute decoupling 
capacitors evenly through the logic, placing one 
capacitor for every package. 



Capacitor Types 

Decoupling capacitors need to be of the high K 
ceramic type with low equivalent series resistance 
(ESR), consisting primarily of series inductance and 
series resistance. Capacitors using 5ZU dielectric 
have suitable properties and make a good choice 
for decoupling capacitors; they offer minimum cost 
and effective performance. 



Figure 4-15: Formula for Calculating Decoupling Capacitors 



Vcc Bus - 



'1 

1 1 cl 

TXT 

Bypass Capacitors —is 
Specify Vcc Droop - 0.1 V max. 

0.750 x 4 x 1Q- 9 
C = 0.1 

Select Cb> 0.047^ 



Q = CV 

I = CAV/At 
C = lAt/AV 
At = 4 x 10" 9 



= 30x10" 9 = 0.030^F 



Place one decoupling capacitor adjacent to each package 
driving any transmission line and distribute others 
evenly thoughout the logic. One capacitor per three 
packages. 
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TTL-Compatible CMOS Designs Require Delta Ice Consideration 



The FACT product line is comprised of two types of 
advanced CMOS circuits: 'AC and 'ACT devices. 'ACT 
indicates an advanced CMOS device with TTL-type 
input thresholds for direct replacement of LS and 
ALS circuits. As this 'ACT series is used to replace 
TTL, the Delta leer specification must be 
considered; this spec may be confusing and 
misleading to the engineer unfamiliar with CMOS. 

It is important to understand the concept of Delta 
leer and how to use it within a design. First, 
consider where Delta leer initiates. Most CMOS 
input structures are of the totem pole type with an 
n-channel transistor in a series with a p-channel 
transistor as illustrated below. 

Figure 4-16: CMOS Input Structure 
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• |[~P CHANNEL 



Figure 4-17: Ice versus Input Voltage for 
'ACT Devices 
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These two transistors can be modeled as variable 
resistors with resistances varying according to the 
input voltage. The resistance of an ON transistor is 
approximately 50 ohms while the resistance of an 
OFF transistor is generally greater than 5 Mohm. 
When the input to this structure is at either ground 
or Vcc, one transistor will be ON and one will be 
OFF. The total series resistance of this pair will be 
the combination of the two individual resistances, 
greater than 5 Mohm. The leakage current will then 
be less than 1 pA. When the input is between 
ground and Vcc, the resistance of the ON transistor 
will increase while the resistance of the OFF 
transistor will decrease. The net resistance will 
drop due to the much larger value of the OFF 
resistance. The total series resistance can be as 
low as 600 ohms. This reduction in series 
resistance of the input structure will cause a 
corresponding increase in Ice as current flows 
through the input structure. The following graph 
depicts typical Ice variance with input voltage for 
an 'ACT device. 
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The Delta Ice specification is the increase in Ice. 
For each input at Vcc-2.1 V, the Delta Ice value 
should be added to the quiescent supply current to 
arrive at the circuit's worst-case static Ice value. 

Fortunately, there are several factors which tend to 
reduce the increase in Ice per input. Most TTL 
devices will be able to drive FACT inputs well 
beyond the TTL output specification due to FACT'S 
low input loading in a typical system. FAST logic 
outputs can drive 'ACT-type inputs down to 200 mV 
and up to 3.5 V. Additionally, the typical Ice increase 
per input will be less than the specified limit. As 
shown in the graph above, the Ice increase at 
Vcc-2.1 V is less than 200 j*A in the typical system. 
Experiments have shown that the Ice of an 'ACT240 
series device typically increases only 200 jiA when 
all of the inputs are connected to a FAST device 
instead of ground or Vcc. 

It is important when designing with FACT, as with 
any TTL-compatible CMOS technology, that the 
Delta Ice specification be considered. Designers 
should be aware of the spec's significance and that 
the data book specification is a worst-case value; 
most systems will see values that are much less. 
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Testing Advanced CMOS Devices with I/O Pins 



There are more and more CMOS families becoming 
available which can replace TTL circuits. Although 
testing these new CMOS units with programs and 
fixtures which were developed for bipolar devices 
will yield acceptable results most of the time, there 
are some cases where this approach will cause the 
test engineer problems. 

Such is the case with parts that have a bidirectional 
pin, exemplified by the '245 Octal Transceiver. If the 
proper testing methods are not followed, these 
types of parts may not pass those tests for Ice and 
input leakage currents, even when there is no fault 
with the devices. 

CMOS circuits, unlike their bipolar counterparts, 
have static Ice specification orders of magnitude 
less than standard load currents. Most CMOS Ice 
specifications are usually less than 100 ^A. When 
conducting an Ice test, greater care must be taken 
so that other currents will not mask the actual Ice 
of the device. These currents are usually sou reed 
from the inputs and outputs. 

Since the static Ice requirements of CMOS devices 
are so low, output load currents must be prevented 
from masking the current load of the device during 
an Ice test. Even a standard 500 ohm load resistor 
will sink 10 mA at 5 V, which is more than twice the 
Ice level being tested. Thus, most manufacturers 
will specify that all outputs must be unloaded 
during Ice tests. 

Another area of concern is identified when 
considering the inputs of the device. When the 
input is in the transition region, Ice can be several 
orders of magnitude greater than the specification. 
When the input voltage is in the transition region, 
both the n-channel and the p-channel transistors in 
the input totem-pole structure will be slightly ON, 
and a conduction is created from Vcc to ground. 
This conduction path leads to the increased Ice 
current seen in the Ice vs. Vin curve. When the input 
is at either rail, the input structure no longer 



conducts. Most Ice testing is done with all of the 
inputs tied to either Vcc or ground. If the inputs are 
allowed to float, they will typically float to the 
middle of the transition region, and the input 
structure will conduct an order of magnitude more 
current than the actual Ice of the device under test 
which is being measured by the tester. 

Figure 4-18: Ice versus Iin 
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When testing the Ice of a CMOS '245, problems can 
arise depending upon how the test is conducted. 
Note the structure of the '245's I/O pins illustrated 
below. 

Figure 4-19: '245 I/O Structure 
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Each I/O pin is connected to both an input device 
and an output device. The pin can be viewed as 
having three states: input, output and output 
disabled. However, only two states actually exist. 

The pin is either an input or an output. When 
testing the Ice of the device, the pins selected as 
outputs by the T/R signal must either be enabled 
and left open or be disabled and tied to either rail. 
If the output device is disabled and allowed to float, 
the input 



Figure 4-20: I/O Pin Internal Structure 
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device will also float, and an excessive amount of 
current will flow from Vec to ground. A simple rule 
to follow is to treat any output which is disabled as 
an input. This will help insure the integrity of an Ice 
test. 

Another area which might precipitate problems is 
the measurement of the leakages on I/O pins. The 
I/O pin internal structure is depicted below. 

The pin is internally connected to both an input 
device and an output device; the limit for a leakage 
test must be the combined Iin specification of the 
input and the loz specification of the output. For 
FACT devices, Iin is specified at ± 1 /iA while loz is 
specified at ± 5 /xA. Combining these gives a limit 
of ±6 juA for I/O pins. Usually, I/O pins will show 
leakages that are less than the loz specification of 
the output alone. 

Testing CMOS circuits is no more difficult than 
testing their bipolar counterparts. However, there 
are some areas of concern that will be new to many 
test engineers beginning to work with CMOS. 
Becoming familiar with and understanding these 
areas of concern prior to creating a test philosophy 
will avert many problems that might otherwise arise 
later. 




OUTPUT 
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Testing Disable Times of 3-State Outputs in a 
Transmission Line Environment 



Traditionally, the disable time of a 3-state buffer has 
been measured from the 50% point on the disable 
input, to the 10% or 90% point on the output. On a 
bench test site, the output waveform is generated 
by a load capacitor and a pull-up/pull-down resistor. 
This circuit gives an RC charge/discharge curve as 
shown below. 

Figure 4-21: Typical Bench 3-State Waveform 
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ATE test sites generally are unable to duplicate the 
bench test structure. ATE test loads differ because 
they are usually programmable and are situated 
away from the actual device. A commonly used test 
load is a Wheatstone bridge. The following figure 
illustrates the Wheatstone bridge test structure 
when used on the MCT 2000 test-system to 
duplicate the bench load. 

Figure 4-22: MCT Wheatstone Bridge Test 
Load 




high degree of correlation can be achieved. 
However, when devices with high output slew rates 
are tested, different results are observed that make 
correlating tester results with bench results more 
difficult. This difference is due to the transmission 
line properties of the test equipment. Most disable 
tests are preceded by establishing a current flow 
through the output structure. Typically, these 
currents will be between 5 mA and 20 mA. The 
device is then disabled, and a comparator detects 
when the output has risen to the 10% or 90% level. 

Consider the situation where the connection 
between the device under test (DUT) and the 
comparator is a transmission line. Visualize the 
device output as a switch; the effect is easier to 
see. There is current flowing through the line, and 
then the switch is opened. At the device end, the 
reflection coefficient changes from to 1. This 
generates a current edge flowing back down the 
line equal to the current flowing in the line prior to 
the opening of the switch. This current wave will 
propagate down the line where it will encounter the 
high impedance tester load. This will cause the 
wave to be reflected back down the line toward the 
DUT. The current wave will continue to reflect in the 
transmission line until it reaches the voltage 
applied to the tester load. At this point, the current 
source impedance decreases and it will dissipate 
the current. A typical waveshape on a modern ATE 
is depicted in Figure 4-23. 

Figure 4-23: Typical ATE 3-State Waveform 
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The voltage source provides a pull-up/pull-down 
voltage while the current sources provide Ioh and 
Iol. When devices with slow output slew rates are 
tested with the ATE load, the resultant waveforms 
closely approximate the bench waveform, and a 
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Transmission line theory states the voltage level of 
this current wave is equal to the current in the line 
times the impedance of the line. With typical 
currents as low as 5 mA and impedances of 50 to 
60 ohms, this voltage step can be as minimal as 
250 mV. If the comparator was programmed to the 
10% point, it would be looking for a step of 550 mV 
at 5.5 V Vcc. Three reflections of the current pulse 

Figure 4-24: Measurement Stepout 




would be required before the comparator would 
detect the level. It is this added delay time caused 
by the transmission line environment of the ATE 
that may cause parts to fail customers' incoming 
tests, even though the device meets specifications. 
The figure below graphically shows this stepout. 

Point A represents the typical 50% measurement 
point on tester driven waveforms. Point B 
represents the point at which the delay time would 
be measured on a bench test fixture. Point C 
represents where the delay time could be measured 
on ATE fixtures. The delay time measured on the 
ATE fixture can vary from the bench measured delay 
time to some greater value, depending upon the 
voltage level that the tester is set. If the voltage 
level of the tester is close to voltage levels of the 
plateaus, the results may become non-repeatable. 
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FACT Descriptions and Family Characteristics 




Ratings, Specifications and Waveforms 





Design Considerations 




Data Sheets 




Package Outlines and Ordering Information 




FGC Series Advanced 2-Micron CMOS Gate Array 




FAIRCAD™ Semicustom Design System 




CMOS Arrays Packaging Guide 




Field Sales Offices and Distributor Locations BE 




ACOO • ACTOO 



54AC/74AC00 • 54ACT/74ACT00 

Quad 2-lnput NAND Gate 



> Outputs Source/Sink 24 mA 

> 'ACTOO has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 
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Pin Assignment 
for LCC 



Pin Assignment 
for DIP, Flatpak and SOIC 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


iik 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


[iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACTOO) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 7.0 9.5 
1.0 6.0 8.0 


1.0 11.0 
1.0 8.5 


1.0 10.0 
1.0 8.5 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 5.5 8.0 
1.0 4.5 6.5 


1.0 9.0 
1.0 7.0 


1.0 8.5 
1.0 7.0 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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ACOO • ACTOO 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


5.0 


1.0 5.5 9.0 


1.0 9.5 


1.0 9.5 


ns 


3-5 


tPHL 


Propagation Delay 


5.0 


1.0 4.0 7.0 


1.0 8.0 


1.0 8.0 


ns 


3-5 



* Voltage Range 5.0 is 5.0 V± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


30.0 


PF 


Vcc = 5.5 V 



5-4 



54AC/74AC02 

Quad 2-lnput NOR Gate 



AC02 



> Outputs Source/Sink 24 mA 



Connection Diagrams 



Ordering Code: See Section 6 



NC NC 

E S E E a 




fjl s 




Pin Assignment 
for LCC 



Pin Assignment 
for DIP, Flatpak and SOIC 



DC Characteristics (unless otherwise specified) 




Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


pA 


Vin = Vcc or 
Ground, 
Vcc = 5.5V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig- 

No. 




Min 


Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 
1.0 


5.0 7.5 
4.0 6.0 


1.0 9.0 
1.0 7.0 


1.0 8.0 
1.0 6.5 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 
1.0 


5.0 7.5 
4.5 6.5 


1.0 9.0 
1.0 7.5 


1.0 8.0 
1.0 7.0 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC02 



Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 


30.0 


PF 


Vcc = 5.5 V 
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AC04 • ACT04 



54AC/74AC04 • 54ACT/74ACT04 

Hex Inverter 



Connection Diagrams 



• Outputs Source/Sink 24 mA 

• 'ACT04 has TTL-Compatible Inputs 

Ordering Code: See Section 6 



NC NC 

H S E E a 




(ii @ 

NC NC 

Pin Assignment 
for LCC 



[I 
[I 
[I 

E 
II 
[I 

GNDfT 



I 



I 



t 



1 



t 



t 



if] Vcc 

n 
m 
m 

3 



DC Characteristics (unless otherwise specified) 



Pin Assignment 
for DIP, Flatpak and SOIC 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


jiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


liA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT04) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 




AC Characteristics 





Parameter 


Vcc* 
(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= + 25°C 
. = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 




Min 


Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 
1.0 


4.5 9.0 
4.0 7.0 


1.0 11.0 
1.0 8.5 


1.0 10.0 
1.0 7.5 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 
1.0 


4.5 8.5 
3.5 6.5 


1.0 10.0 
1.0 7.5 


1.0 9.5 
1.0 7.0 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC04 • ACT04 



AC Characteristics 





Parameter 

I I I i 1 I 1 i 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Sy^iboP 


Ta= +25*0 
1 i Cl.=s50 $F{ , :; 


Ta= -55°C 
,ta +125°C 


Ta= -40°C 
to +85°C 

#r ^|_ = 50 r £F 


Fig. 

No. 




Min Typ | MH)| 


Mfn Max/ 


/^/ii|i Jhfor* 




tPLH 


Propagation Delay 


5.0 


4^ 






: ns ■-. ' 


/>6 


tPHL 


Propagation Delay 


5.0 


3.9 






ns 


I 3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


30.0 


PF 


Vcc = 5.5 V 
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AC08 • ACT08 



54AC/74AC08 • 54ACT/74ACT08 

Quad 2-lnput AND Gate 



• Outputs Source/Sink 24 mA 

• 'ACT08 has TTL-Compatible Inputs 

Ordering Code: See Section 6 



Connection Diagrams 



NC NC 

a s a a a 




m m n bh s 



gnd|T 




DC Characteristics (unless otherwise specified) 



Pin Assignment 
for LCC 



Pin Assignment 
for DIP, Flatpak and SOIC 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


jaA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


f*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT08) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 7.5 9.5 
1.0 5.5 7.5 


1.0 12.0 
1.0 9.0 


1.0 10.0 
1.0 8.5 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 7.0 8.5 
1.0 5.5 7.0 


1.0 11.5 
1.0 8.5 


1.0 9.0 
1.0 7.5 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC08 • ACT08 



AC Characteristics 





Parameter J 


fee* 

|(V) 


74ACT 


54ACT 


74ACT 


Units 




Symf>cpn 


;Ta=+25°C 
Ci_s=50pF | 


Ta= -55°C 
I t(fr-*12§3C 

' pi^50|pf 


Ta=-40°C 
to +85°C 


Fig. 

No. 




Min Max f 


fflm Miax # 


' jk\p\ Max 


•„ 


tPLH 


Propagation Delay 


5.0 


6.5 






Vlp s ; 


r/ 5 


tPHL 


Propagation Delay 


5.0 


6.7 






Lis 


LJ 3-5 



* Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 


20.0 


PF 


Vcc = 5.5 V 
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54AC/74AC10 

Triple 3-lnput NAND Gate 



AC10 



• Outputs Source/Sink 24 mA 



Ordering Code: See Section 6 



Connection Diagrams 



H B B a 




M @ M 

NC NC 

Pin Assignment 
for LCC 




Pin Assignment 
for DIP, Flatpak and SOIC 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


piA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 




AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 6.0 9.5 
1.0 4.5 7.0 


1.0 11.0 
1.0 8.5 


1.0 10.5 
1.0 8.0 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 5.5 8.5 
1.0 4.0 6.0 


1.0 10.0 
1.0 7.0 


1.0 10.0 
1.0 6.5 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-11 



AC10 



Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 


25.0 


PF 


Vcc = 5.5 V 
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54AC/74AC11 

Triple 3-lnput AND Gate 



AC11 



• Outputs Source/Sink 24 mA 



Ordering Code: See Section 6 



Connection Diagrams 



a a a s a 




0^@0 




Pin Assignment 
for LCC 



DC Characteristics (unless otherwise specified) 



Pin Assignment 
for DIP, Flatpak and SOIC 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


i*.k 


Vin = Vcc or 

Ground, 

Vce = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


liA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 5.5 9.5 
1.0 4.0 8.0 


1.0 11.0 
1.0 8.5 


1.0 10.0 
1.0 8.5 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 5.5 8.5 
1.0 4.0 7.0 


1.0 10.5 
1.0 8.0 


1.0 9.5 
1.0 7.5 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information' please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC11 



Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


20.0 


PF 


Vcc = 5.5 V 
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AC14 • ACT14 



54AC/74AC14 • 54ACT/74ACT14 

Hex Inverter Schmitt Trigger 



Description 

The 'AC/'ACT14 contains six logic inverters which 
accept standard CMOS input signals (TTL levels for 
'ACT14) and provide standard CMOS output levels. 
They are capable of transforming slowly changing 
input signals into sharply defined, jitter-free output 
signals. In addition, they have a greater noise 
margin than conventional inverters. 

The 'AC/'ACT14 has hysteresis between the 
positive-going and negative-going input thresholds 
(typically 1.0 V) which is determined internally by 
transistor ratios and is essentially insensitive to 
temperature and supply voltage variations. 

• Outputs Source/Sink 24 mA 

• 'ACT14 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Function Table 



Connection Diagrams 




Pin Assignment 
for DIP, Flatpak and SOIC 



NC NC 

a in a a 




Input 


Output 


A 





L 
H 


H 
L 




^ ^ ^ 

NC NC 

Pin Assignment 
for LCC 
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AC14 • ACT14 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


Vcc 

(V) 


54AC 


54ACT 


74AC 


74ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 




80 


80 


40 


40 


/*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 




4.0 


4.0 


4.0 


4.0 


l*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT14) 






1.6 




1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 


Vt + 


Maximum Positive 
Threshold 


3.0 
4.5 
5.5 


2.2 
3.2 
3.9 


2.0 


2.2 
3.2 
3.9 


2.0 


V 


Ta = Worst Case 


Vt- 


Minimum Negative 
Threshold 


3.0 
4.5 
5.5 


0.5 
0.9 
1.1 


0.8 


0.5 
0.9 
1.1 


0.8 


V 


Ta = Worst Case 


Vh(max) 


Maximum Hysteresis 


3.0 
4.5 
5.5 


1.2 
1.4 
1.6 


1.2 


1.2 
1.4 
1.6 


1.2 


V 


Ta = Worst Case 


Vh(min) 


Minimum Hysteresis 


3.0 
4.5 
5.5 


0.3 
0.4 
0.5 


0.4 


0.3 
0.4 
0.5 


0.4 


V 


Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 9.5 13.5 
1.0 7.0 10.0 


1.0 16.0 
1.0 12.0 


1.0 15.0 
1.0 11.0 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 7.5 11.5 
1.0 6.0 8.5 


1.0 14.0 
1.0 10.0 


1.0 13.0 
1.0 9.5 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC14 • ACT14 



AC Characteristics 




* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 


25.0 


PF 


Vcc = 5.5V 
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AC20 

54AC/74AC20 

Dual 4-lnput NAND Gate 

• Outputs Source/Sink 24 mA 
Ordering Code: See Section 6 



Connection Diagrams 



NC NC NC 

a s a a a 




NC NC NC 

Pin Assignment 
for LCC 




gnd[T 



Pin Assignment 
for DIP, Flatpak and SOIC 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


jLlA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


IxA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 6.0 8.5 
1.0 5.0 7.0 


1.0 11.0 
1.0 8.5 


1.0 10.0 
1.0 8.0 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 5.0 7.0 
1.0 4.0 6.0 


1.0 10.0 
1.0 7.0 


1.0 9.0 
1.0 7.0 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC20 



Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


40.0 


PF 


Vcc = 5.5 V 




5-19 



AC32 • ACT32 



54AC/74AC32 • 54ACT/74ACT32 

Quad 2-lnput OR Gate 



> Outputs Source/Sink 24 mA 

> 'ACT32 has TTLCompatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



a b a tu a 




m s n 

NC NC 

Pin Assignment 
for LCC 




Pin Assignment 
for DIP, Flatpak and SOIC 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


pA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


jLtA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT32) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 


















Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 


3.3 
5.0 


1.0 
1.0 


7.0 9.0 
5.5 7.5 


1.0 12.0 
1.0 9.0 


1.0 10.0 
1.0 8.5 


ns 


3-5 


tPHL 


Propagation Delay 


3.3 
5.0 


1.0 
1.0 


7.0 8.5 
5.0 7.0 


1.0 11.5 
1.0 8.5 


1.0 9.0 
1.0 7.5 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC32 • ACT32 



AC Characteristics 



Symbol r 



^Paralpfeterf 



Vcc* 

(V) 



74ACT 



r jA=+25°C 
I £lE5D pF?-- ? 

J / i h I / i I I 

Min ;typ//Mxf 

' 



54ACT 



Ta= -55°C 
to +125°C 

■|Cl=50 pF 



M| 



74ACT 



Ta= -40°C 
to +85°C 
Cl = 50 pF 



v\ ^4 



Units 



Fig. 
No. 



tPLH 



Propagation Delay 



5.0 



9 7 3* 



I I 



f L 



— :- 



i r 



M^ 



\zAZ 



T~t~~ 
I J 
ns 



tPHL 



Propagation Delay 



5.0 



6.6 






i-5 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


20.0 


PF 


Vcc = 5.5 V 
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54AC/74AC74 • 54ACT/74ACT74 

Dual D-Type Positive Edge-Triggered Flip-Flop 



Description 

The 'AC/'ACT74 is a dual D-type flip-flop with 
Asynchronous Clear and Set inputs and 
complementary (Q, Q) outputs. Information at the 
input is transferred to the outputs on the positive 
edge of the clock pulse. Clock triggering occurs at 
a voltage level of the clock pulse and is not 
directly related to the transition time of the 
positive-going pulse. After the Clock Pulse input 
threshold voltage has been passed, the Data input 
is locked out and information present will not be 
transferred to the outputs until the next rising 
edge of the Clock Pulse input. 

Asynchronous Inputs: 

LOW input to Sd (Set) sets Q to HIGH level 
LOW input to Cd (Clear) sets Q to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on Cd and Sd makes both 
Q and 5 HIGH 

• Outputs Source/Sink 24 mA 

• 'ACT74 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 








j 




J 




S D1 

D, Q 1 


— — 


D 2 Q 2 




CPi 


— 


CP 2 




C D1 


O— 


Q 2 
CD 2 z 



Pin Names 

Di, D2 
CPi, CP2 
Cdi,Cd2 

SD1, SD2 



Qi, Qi, Q2, Q2 Outputs 



Data Inputs 
Clock Pulse Inputs 
Direct Clear Inputs 
Direct Set Inputs 



Cdi[T 

cpi|T — I 

Sdi[T 
Qi[T 
Qi[T 

gnd|T 



^r 



CP1D1 

Sdi 
Cdi 

Qi Qi 



D2CP2 

CD2 

SD2 
Q2 Q2 



73 Vcc 

]UCD2 

^12]D2 

T11CP2 
To| ?D2 

J-T]Q2 



Pin Assignment 
for DIP, Flatpak and SOIC 



Qi NC Sdi NC CPi 

[U H] H] H 




_P @ ^ @ @ 

SD2 NC CP2 NC D2 

Pin Assignment 
for LCC 



Truth Table (Each Half) 



Inputs 


Outputs 


Sd 


CD 


CP 


D 


Q 


Q 


L 


H 


X 


X 


H 


L 


H 


L 


X 


X 


L 


H 


L 


L 


X 


X 


H 


H 


H 


H 


J 


H 


H 


L 


H 


H 


J 


L 


L 


H 


H 


H 


L 


X 


Qo 


Qo 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

J=JLOW-to-HIGH Clock Transition 

Qo(Qo) = Previous Q(Q) before 

LOW-to-HIGH Transition of Clock 
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Logic Diagram 

Sd 



£>o ><>- 



CP- 



Cd 




£>° 1>° C 



£>0 [>0 Q 



£>o l^o- 



Ptease note that this diagram is provided oniy for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 




Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


M A 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


/iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT74) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= + 25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


100 
140 


125 
160 




95 
95 


95 
125 


MHz 


3-3 


tPLH 


Propagation Delay 

CDn Or SDn to Qn Or Qn 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


12.0 
9.0 


1.0 
1.0 


14.5 
10.5 


1.0 13.0 
1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 

CDn or SDn tO Qn Or Qn 


3.3 
5.0 


1.0 
1.0 


10.5 
8.0 


12.0 
9.5 


1.0 
1.0 


20.0 
14.5 


1.0 13.5 
1.0 10.5 


ns 


3-6 


tPLH 


Propagation Delay 

CPn tO Qn Or Qn 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


13.5 
10.0 


1.0 
1.0 


17.5 
11.0 


1.0 16.0 
1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 

CPn tO Qn or Qn 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


14.0 
10.0 


1.0 
1.0 


16.0 
11.5 


1.0 14.5 
1.0 10.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 

Dn tO CPn 


3.3 
5.0 


1.5 
1.0 


4.0 
3.0 


5.0 
3.5 


4.5 
3.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CPn 


3.3 
5.0 


-2.0 
-1.5 






0.5 
0.5 






ns 


3-9 


tw 


CPn Or CDn Or SDn 

Pulse Width 


3.3 
5.0 


3.0 
2.5 


5.5 
4.5 


8.0 
5.5 


7.0 
5.0 


ns 


3-6 


tree 


Recovery Time 

£>Dn Or SDn tO CP 


3.3 
5.0 


-2.5 
-2.0 






0.5 
0.5 






ns 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing in- 
formation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


145 210 


95 


125 


MHz 


3-3 


tPLH 


Propagation Delay 

CDn Or SDn to Qn Or Qn 


5.0 


1.0 5.5 9.5 


1.0 11.5 


1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 

CDn Or SDn tO Qn Or Qn 


5.0 


1.0 6.0 10.0 


1.0 12.5 


1.0 11.5 


ns 


3-6 


tPLH 


Propagation Delay 

CPn tO Qn Or Qn 


5.0 


1.0 7.5 11.0 


1.0 14.0 


1.0 13.0 


ns 


3-6 


tPHL 


Propagation Delay 

CPn tO Qn Or Qn 


5.0 


1.0 6.0 10.0 


1.0 12.0 


1.0 11.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 



AC Operating Requirements 






Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 
Dn to CPn 


5.0 


1.0 


3.0 


4.0 


3.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CPn 


5.0 


-0.5 


1.0 


1.0 


1.0 


ns 


3-9 


tw 


CPn Or CDn Or SDn 

Pulse Width 


5.0 


3.0 


5.0 


6.5 


6.0 


ns 


3-6 


tree 


Recovery Time 

CDn Or SDn to CP 


5.0 


-2.5 











ns 


3-9 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 


35.0 


PF 


Vcc = 5.5V 
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54AC/74AC86 

Quad 2-lnput Exclusive-OR Gate 

• Outputs Source/Sink 24 mA 
Ordering Code: See Section 6 



Connection Diagrams 



NC NC 

a s a @ a 




m s m 



Pin Assignment 
for LCC 



Pin Assignment 
for DIP, Flatpak and SOIC 



DC Characteristics over Operating Temperature Range (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


fiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


liA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 




AC Characteristics 





Parameter 


>?cc* 

|(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPHL 


Propagation Delay 
Inputs to Outputs 


3.3 
5.0 


6.0 
4.5 






J rjfs \ 


3-5 


tPLH 


Propagation Delay 
Inputs to Outputs 


3.3 
5.0 


6.5 
4.5 






ns 


J 3-5 



* Voltage Range 3.3 is 3.3 V±0.3V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 




PF 


VCC = 5.5V 
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54AC/74AC109 • 54ACT/74ACT109 

Dual JK Positive Edge-Triggered Flip-Flop 



Description 

The 'AC/'ACT109 consists of two high-speed 
completely independent transition clocked JK flip- 
flops. The clocking operation is independent of 
rise and fall times of the clock waveform. The JK 
design allows operation as a D flip-flop (refer to 
'AC/'ACT74 data sheet) by connecting the J and K 
inputs together. 

Asynchronous Inputs: 

LOW input to Sd (Set) sets Q to HIGH level 
LOW input to Cd (Clear) sets Q to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on Cd and Sd makes both 
Q and C HIGH 

• Outputs Source/Sink 24 mA 

• 'ACT109 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 



i 




A 


J*>Q 


— 






CP 






CP 


K Q 

Cd 


o— 


— o 


K Q 

Cd 


? 






? 



Truth Table 








Inputs 


Outputs 


Sd 


Cd 


CP 


J 


K 


Q Q- 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H H 


H 


H 


I 


L 


L 


L H 


H 


H 


I 


H 


L 


Toggle 


H 


H 


I 


L 


H 


Qo Qo- 


H 


H 


I 


H 


H 


H L 


H 


H 


L 


X 


X 


Qo Qo- 



Connection Diagrams 

Cdi|T- 




H = HIGH Voltage Level 

L= LOW Voltage Level 

J"=LOW-to-HIGH Transition 

X = Immaterial 

Qo(Qo) = Previous Qo(Qo) before 

LOW-to-HIGH Transition of Clock 



Pin Assignment 
for DIP, Flatpak and SOIC 



Qi Sdi NC CPi Ki 





SD2 CP2 NC K2 J2 

Pin Assignment 
for LCC 



Pin Names 

Jl, J2, K1, K2 
CP1, CP2 
CD1, CD2 
SD1, SD2 



Qi, Q2, Qi, Q2 Outputs 



Data Inputs 
Clock Pulse Inputs 
Direct Clear Inputs 
Direct Set Inputs 
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Logic Diagram (one half shown) 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


80 


40 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


4.0 


4.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT109) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 





5-30 



AC109 • ACT109 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta = 
to + 
Cl = 


-40°C 
■85°C 
50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


125 
150 


150 
175 




90 
95 


100 
125 


MHz 


3-3 


tPLH 


Propagation Delay 

CPn tO Qn Or Qn 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


13.5 
10.0 


1.0 
1.0 


17.5 
11.0 


1.0 
1.0 


16.0 
10.5 


ns 


3-6 


tPHL 


Propagation Delay 

CPn tO Qn Or Qn 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


14.0 
10.0 


1.0 
1.0 


16.0 
11.5 


1.0 
1.0 


14.5 
10.5 


ns 


3-6 


tPLH 


Propagation Delay 

CDn or §Dn to Qn Or Qn 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


12.0 
9.0 


1.0 
1.0 


14.5 
10.5 


1.0 
1.0 


13.0 
10.0 


ns 


3-6 


tPHL 


Propagation Delay 

CDn Or SDn to Qn Or Qn 


3.3 
5.0 


1.0 
1.0 


10.0 
7.5 


12.0 
9.5 


1.0 
1.0 


20.0 
14.5 


1.0 
1.0 


13.5 
10.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 
Jn Or Kn tO CPn 


3.3 
5.0 


3.5 
2.0 


6.5 
4.5 


8.0 
5.5 


7.5 
5.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 

Jn Or Kn tO CPn 


3.3 
5.0 


-1.5 
-0.5 



0.5 


1.0 
1.0 



0.5 


ns 


3-9 


tw 


Pulse Width 

CPn Or CDn Or SDn 


3.3 
5.0 


2.0 
2.0 


4.0 
3.5 


8.0 
5.5 


4.5 
3.5 


ns 


3-6 


tree 


Recovery Time 

CDn Or SDn to CP 


3.3 
5.0 


-2.5 
-1.5 














ns 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing in- 
formation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= + 25°C 
Ci_ = 50pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


145 210 


95 


125 


MHz 


3-3 


tPLH 


Propagation Delay 

CPn tO Qn or (5n 


5.0 


1.0 7.0 11.0 


1.0 14.0 


1.0 13.0 


ns 


3-6 


tPHL 


Propagation Delay 

CPn tO Qn Or Qn 


5.0 


1.0 6.0 10.0 


1.0 12.0 


1.0 11.5 


ns 


3-6 


tPLH 


Propagation Delay 

CJDn Or SDn to Qn Or Qn 


5.0 


1.0 5.5 9.5 


1.0 11.5 


1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 

CDn Or SDn tO Qn Or Qn 


5.0 


1.0 6.0 10.0 


1.0 12.5 


1.0 11.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Ci_ = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 

Jn Or Kn tO CPn 


5.0 


0.5 


2.0 


2.5 


2.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 

Jn or Kn tO CPn 


5.0 





2.0 


2.0 


2.0 


ns 


3-9 


tw 


Pulse Width 

CPn Or CDn Or SDn 


5.0 


3.0 


5.0 


6.5 


6.0 


ns 


3-6 


tree 


Recovery Time 

CDn Or SDn tO CP 


5.0 


-2.5 











ns 


3-9 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


35.0 


PF 


Vcc = 5.5 V 
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54AC/74AC138 • 54ACT/74ACT138 

1-of-8 Decoder/Demultiplexer 



Description 

The 'AC/'ACT138 is a high-speed 1-of-8 
decoder/demultiplexer. This device is ideally suited 
for high-speed bipolar memory chip select address 
decoding. The multiple input enables allow parallel 
expansion to a 1-of-24 decoder using just three 
'AC/'ACT138 devices or a 1-of-32 decoder using 
four 'AC/'ACT138 devices and one inverter. 

• Demultiplexing Capability 

• Multiple Input Enable for Easy Expansion 

• Active LOW Mutually Exclusive Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT138 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



1 1 1 


U| 


A A-, A 2 


E1 E 2 E 3 


o 1 o 2 o 3 


4 5 6 7 



TTTTTTTT 



Pin Names 

Ao - A2 Address Inputs 

E1 - E2 Enable Inputs 

E3 Enable Input 

Oo - 07 Outputs 



Ao [7 




Ts\ vcc 


A1 [7 




T5I00 


A 2 [7 




ITI01 


Ei [T 




T3I02 


E 2 [[ 




T|]03 


E 3 [J 




TT] 04 


0" 7 \7 




To]o5 


gnd[T 




j]6 6 



Pin Assignment 
for DIP, Flatpak and SOIC 



/ 


E3 E2 NC E1 A2 

B B E \n a 


k. 


0?® Ji 




t@A- 


GND[10] J 




t Sao 


NC 53 J 




I0NC 


oe EH Ji 




t M Vcc 


05 [H J| 




t M °"° 


\ 


m m m 

04 03 NC 02 O1 




1 


Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT138 high-speed 1-of-8 
decoder/demultiplexer accepts three binary 
weighted inputs (Ao, Ai, A2) and, when enabled, 
provides eight mutually exclusive active-LOW 
outputs (0o - 07). The 'AC/'ACT138 features three 
Enable inputs, two active-LOW (E1, E2) and one 
active-HIGH (E3). All outputs will be HIGH unless 
E1 and E2 are LOW and E3 is HIGH. This multiple 



enabled function allows easy parallel expansion of 
the device to a 1-of-32 (5 lines to 32 lines) decoder 
with just four 'AC/'ACT138 devices and one inverter 
(See Figure a). The 'AC/'ACT138 can be used as an 
8-output demultiplexer by using one of the active 
LOW Enable inputs as the data input and the other 
Enable inputs as strobes. The Enable inputs which 
are not used must be permanently tied to their 
appropriate active-HIGH or active-LOW state. 



Truth Table 



Inputs 


Outputs 


B 


E2 


E3 


Ao 


A1 


A2 


0o 


01 


02 


03 


04 


05 


06 


07 


H 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X 


X 


L 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




H = HIGH Voltage Level 
L=LOWVoltage Level 
X= Immaterial 



Logic Diagram 



A2 A1 Ao 



E1 E 2 E3 




07 06 05 04 03 O2 O1 Oo 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Figure a: Expansion to 1-of-32 Decoding 



Ai- 
A 2 - 



A 3 - 



rr 



FT 




rrr 



'04 



Ao Ai A2 



Oo 01 02 03 04 05 06 07 



tttttttt 



Oo 01 02 03 04 05 06 07 



TTTTTTTT 






Ao A1 A2 



Oo O1 02 03 04 05 Oe 07 



TTTTTTTT 






Ao A1 A2 



Oo O1 O2 O3 O4 05 06 O7 



TTTTTTTT 

O31 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/-iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ( f ACT1 38) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




tPLH 


Propagation Delay 
An to On 


3.3 
5.0 


1.0 
1.0 


8.5 
6.5 


13.0 
9.5 


1.0 
1.0 


16.0 
12.0 


1.0 15.0 
1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
An to On 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


12.5 
9.0 


1.0 
1.0 


15.0 
11.5 


1.0 14.0 
1.0 10.5 


ns 


3-6 


tPLH 


Propagation Delay 
Ei or E2 to On 


3.3 
5.0 


1.0 
1.0 


11.0 
8.0 


15.0 
11.0 


1.0 
1.0 


16.5 
13.0 


1.0 16.0 
1.0 12.0 


ns 


3-6 


tPHL 


Propagation Delay 
E1 or E2 to On 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


13.5 
9.5 


1.0 
1.0 


15.5 
12.0 


1.0 15.0 
1.0 10.5 


ns 


3-6 


tPLH 


Propagation Delay 
E3 to On 


3.3 
5.0 


1.0 
1.0 


11.0 
8.0 


15.5 
11.0 


1.0 
1.0 


17.0 
13.5 


1.0 16.5 
1.0 12.5 


ns 


3-6 


tPHL 


Propagation Delay 
E3 to On 


3.3 
5.0 


1.0 
1.0 


8.5 
6.0 


13.0 
8.0 


1.0 
1.0 


15.0 
11.0 


1.0 14.0 
1.0 9.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
An to On 


5.0 


1.0 


7.0 


10.5 


1.0 12.5 


1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
An to On 


5.0 


1.0 


6.5 


10.5 


1.0 12.5 


1.0 11.5 


ns 


3-6 


tPLH 


Propagation Delay 
E1 or E2 to On 


5.0 


1.0 


8.0 


11.5 


1.0 13.5 


1.0 12.5 


ns 


3-6 


tPHL 


Propagation Delay 
E1 or E2 to On 


5.0 


1.0 


7.5 


11.5 


1.0 12.5 


1.0 12.5 


ns 


3-6 


tPLH 


Propagation Delay 
E3 to On 


5.0 


1.0 


8.0 


12.0 


1.0 14.0 


1.0 13.0 


ns 


3-6 


tPHL 


Propagation Delay 
E3 to On 


5.0 


1.0 


6.5 


10.5 


1.0 12.0 


1.0 11.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 


60.0 


PF 


Vcc = 5.5V 
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54AC/74AC139 • 54ACT/74ACT1 39 

Dual 1-of-4 Decoder/Demultiplexer 



Description 

The 'AC/'ACT139 is a high-speed, dual 1-of-4 
decoder/demultiplexer. The device has two 
independent decoders, each accepting two inputs 
and providing four mutually-exclusive active-LOW 
outputs. Each decoder has an active-LOW Enable 
input which can be used as a data input for a 
4-output demultiplexer. Each half of the 
'AC/'ACT139 can be used as a function generator 
providing all four minterms of two variables. 

• Multifunction Capability 

• Two Completely Independent 1-of-4 Decoders 

• Active LOW Mutually Exclusive Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT139 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Log 


ic Symbol 








i 1 1 




i I I 




E Ao Ai 




E Ao A1 




DECODER a 




DECODER b 




Oo Oi O2 O3 




Oo O1 O2 O3 



TTTT 



TTTT 



E a [T 










lijvcc 


Aoa[7 










^5]Eb 


Ala[7 










14]Aob 


Ooa[T 










T|]Aib 


Ola[? 










T|]oob 


2 a[? 










TT|oib 


63a [7 










To] 62b 


gnd[? 










T]o 3 b 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 


02a 

H 


61 a 




NC 

B 


00a Ala 




/ 


"M 


:m 


~y~ 


iO£V 


03a [9]i 










L [3] Aoa 


gnd[io] J 








1 


?Hia 


NC01] J| 








I 


LEnc 


03b [JU J| 








1 


r [2^ Vcc 


02b 51 J| 










L ®ib 



@ § @ @ @ 

Oib Oob NC Aib Aob 

Pin Assignment 
for LCC 



Pin Names 

Ao, A1 Address Inputs 

E Enable Inputs 

Oo - 03 Outputs 
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Logic Diagram 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



Functional Description 

The 'AC/'ACT139 is a high-speed dual 1-of-4 
decoder/demultiplexer. The device has two 
independent decoders, each of which accepts two 
binary weighted inputs (Ao - Ai) and providesjour 
mutually exclusive active-LOW outputs (Oo^- 03). 
Each decoder has an active-LOW enable (E). When 
E is HIGH all outputs are forced HIGH. The enable 
can be used as the data input for a 4-output 
demultiplexer application. Each half of the 
'AC/'ACT139 generates all four minterms of two 
variables. These four minterms are useful in some 
applications, replacing multiple gate functions as 
shown in Figure a, and thereby reducing the 
number of packages required in a logic network. 

Truth Table 



Figure a: Gate Functions (each half) 




Oo 




O2 






Ao^Do-03 A0 ^^I>— 



Oo 



O1 



O2 



O3 



Inputs 


Outputs 


E 


Ao 


A1 


Oo 


O1 


O2 


03 


H 


X 


X 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


iik 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


nA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT139) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
An to On 


3.3 
5.0 


1.0 
1.0 


8.0 11.5 
6.5 8.5 


1.0 14.5 
1.0 11.0 


1.0 13.0 
1.0 9.5 


ns 


3-6 


tPHL 


Propagation Delay 
An to On 


3.3 
5.0 


1.0 
1.0 


7.0 10.0 
5.5 7.5 


1.0 12.5 
1.0 10.0 


1.0 11.0 
1.0 8.5 


ns 


3-6 


tPLH 


Propagation Delay 
En to On 


3.3 
5.0 


1.0 
1.0 


9.5 12.0 
7.0 8.5 


1.0 14.5 
1.0 11.0 


1.0 13.0 
1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
En to On 


3.3 
5.0 


1.0 
1.0 


8.0 10.0 
6.0 7.5 


1.0 12.5 
1.0 10.0 


1.0 11.0 
1.0 8.5 


ns 


3-6 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
Information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
An to On 


5.0 


1.0 


6.0 8.5 


1.0 12.0 


1.0 9.5 


ns 


3-6 


tPHL 


Propagation Delay 
An to On 


5.0 


1.0 


6.0 9.5 


1.0 11.0 


1.0 10.5 


ns 


3-6 


tPLH 


Propagation Delay 

En to Un 


5.0 


1.0 


7.0 10.0 


1.0 12.5 


1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
En to On 


5.0 


1.0 


7.0 9.5 


1.0 12.0 


1.0 10.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


OlN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


40.0 


PF 


Vcc = 5.5 V 
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54AC/74AC151 • 54ACT/74ACT151 

1-of-8 Decoder/Demultiplexer 



Description 

The 'AC/'ACT151 is a high-speed 8-input digital 
multiplexer. It provides, in one package, the ability 
to select one line of data from up to eight sources. 
The 'AC/'ACT151 can be used as a universal 
function generator to generate any logic function 
of four variables. Both true and complementary 
outputs are provided. 

• Outputs Source/Sink 24 mA 

• 'ACT151 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 




Truth Table 



Inputs 


Outputs 


E 


S2 


Si 


So 


Z 


Z 


H 


X 


X 


X 


H 


L 


L 


L 


L 


L 


lo 


lo 


L 


L 


L 


H 


h 


h 


L 


L 


H 


L 


l2 


l2 


L 


L 


H 


H 


l3 


l3 


L 


H 


L 


L 


u 


U 


L 


H 


L 


H 


l5 


l5 


L 


H 


H 


L 


Te 


16 


L 


H 


H 


H 


l7 


\7 



Connection Diagrams 



la[T 






l£]vcc 


i 2 |T 








T?|l4 


HE 






U\\5 


lo[T 






TJ| 16 


*E 








T2]l7 


z[? 








TT|so 


IE 








10] Si 


gnd[7 








T]s 2 




Pin 


Assignment 


for DIP, 


Flatpak and SOIC 




z 


Z NC lo 


h 




B 


EBB 


a 










k. 


eBJ 








r a 12 


GND [To] J 








r [U13 


MC [Tjl J 








I 0NC 


S2 [12] J 








t [20] Vcc 


si EH j 








fLM u 







m @ m 


m 






So 


17 NC 16 


Is 




Pin 


Assignment 






for LCC 







Pin Names 




I0-I7 


Data Inputs 


S0-S2 


Select Inputs 


E 


Enable Input 


Z 


Data Output 


Z 


Inverted Data Output 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
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Functional Description 

The 'AC/'ACT151 is a logic implementation of a 
single pole, 8-position switch with the switch 
position controlled by the state of three Select 
inputs, So, Si, S2. Both true and complementary 
outputs are provided. The Enable input (E) is active 
LOW. When it is not activated, the complementary 
output is HIGH and the true output is LOW 
regardless of all other inputs. The logic function 
provided at the output is: 

Z = E*(lo»So«Si «S2 + h •So»5i »S2 + 
|2«S0»S1 •§2 + l3»So»Si *52 + 
U»So»Si *S2 + l5»So»Si *S2 + 

l6»5o»Sl*S2+ l7«S0»Sl»S2) 



The 'AC/'ACT151 provides the ability, in one 
package, to select from eight sources of data or 
control information. By proper manipulation of the 
inputs, the 'AC/'ACT151 can provide any logic 
function of four variables and its complement. 



Logic Diagram 



S2 ■ 



>— t— > 



■> — T — ■>• 



So ■ 



>° T °> 



Wiilf 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/xA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT151) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Sn to Z or Z 


3.3 
5.0 


1.0 
1.0 


11.5 
8.5 


18.0 
13.0 


1.0 
1.0 


22.0 
15.5 


1.0 
1.0 


20.0 
15.0 


ns 


3-6 


tPHL 


Propagation Delay 
Sn to Z or Z 


3.3 
5.0 


1.0 
1.0 


12.0 
8.5 


18.0 
13.0 


1.0 
1.0 


22.0 
15.5 


1.0 
1.0 


20.0 
15.0 


ns 


3-6 


tPLH 


Propagation Delay 
E to Z or Z 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


13.0 
10.0 


1.0 
1.0 


15.5 
12.0 


1.0 
1.0 


14.0 
11.0 


ns 


3-6 


tPHL 


Propagation Delay 
E to Z or Z 


3.3 
5.0 


1.0 
1.0 


8.5 
6.5 


13.0 
10.0 


1.0 
1.0 


15.5 
12.0 


1.0 
1.0 


14.0 
11.0 


ns 


3-6 


tPLH 


Propagation Delay 
In to Z or Z 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


14.0 
10.5 


1.0 
1.0 


16.0 
12.0 


1.0 
1.0 


15.5 
11.0 


ns 


3-5 


tPHL 


Propagation Delay 
In to Z or Z 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


15.0 
11.0 


1.0 
1.0 


18.0 
13.0 


1.0 
1.0 


16.0 
12.0 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min 


Max 




tPLH 


Propagation Delay 
Sn toZ 


5.0 


1.0 


12.5 


15.5 




1.0 


17.0 


ns 


3-6 


tPHL 


Propagation Delay 
Sn toZ 


5.0 


1.0 


12.5 


15.5 




1.0 


16.5 


ns 


3-6 


tPLH 


Propagation Delay 
Sn toZ 


5.0 


1.0 


12.5 


15.0 




1.0 


16.5 


ns 


3-6 


tPHL 


Propagation Delay 
Sn toZ 


5.0 


1.0 


12.5 


16.5 




1.0 


18.5 


ns 


3-6 


tPLH 


Propagation Delay 
EtoZ 


5.0 


1.0 


10.0 


9.5 




1.0 


10.0 


ns 


3-6 


tPHL 


Propagation Delay 
EtoZ 


5.0 


1.0 


10.5 


9.0 




1.0 


10.0 


ns 


3-6 


tPLH 


Propagation Delay 
EtoZ 


5.0 


1.0 


10.0 


8.5 




1.0 


9.5 


ns 


3-6 


tPHL 


Propagation Delay 
EtoZ 


5.0 


1.0 


10.5 


10.0 




1.0 


10.5 


ns 


3-6 


tPLH 


Propagation Delay 
In toZ 


5.0 


1.0 


11.0 


11.5 




1.0 


12.5 


ns 


3-6 


tPHL 


Propagation Delay 
In toZ 


5.0 


1.0 


11.0 


12.0 




1.0 


13.5 


ns 


3-6 


tPLH 


Propagation Delay 
In toZ 


5.0 


1.0 


11.0 


12.0 




1.0 


13.0 


ns 


3-6 


tPHL 


Propagation Delay 
In toZ 


5.0 


1.0 


11.0 


12.5 




1.0 


14.0 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


70.0 


PF 


Vcc = 5.5 V 
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Dual 4-lnput Multiplexer 



Description 

The 'AC/'ACT153 is a high-speed dual 4-input 
multiplexer with common select inputs and 
individual enable inputs for each section. It can 
select two lines of data from four sources. The two 
buffered outputs present data in the true (non- 
inverted) form. In addition to multiplexer operation, 
the 'AC/'ACT153 can act as a function generator 
and generate any two functions of three variables. 

• Outputs Source/Sink 24 mA 

• 'ACT153 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



il 


I I I I I I I A 


Ea lOa 

So 
Si 


ha l2a ha lob Mb l2b 13b Eb 
Za Zb 



Pin Names 

lOa - l3a 

lOb - l3b 

So, Si 

Ea 

Eb 

Za 

Zb 



Side A Data inputs 
Side B Data Inputs 
Common Select Inputs 
Side A Enable Input 
Side B Enable Input 
Side A Output 
Side B Output 



Ea|~T 


\^' 


ji]vcc 


Sl|~2~ 




l5lr b 


l3a| 3 




"l4]So 


l2a|T" 




T3~|l3b 


hafT" 




!T|l2b 


lOapT 




jTjhb 


Za[7~ 




"To~1 lob 


GNDpT 




"Tizb 



Pin Assignment 
for DIP, Flatpak and SOIC 



/ 


lOa ha NC l2a l3a 

e n] [s] a 

/^-y-y-y-y-i 


k. 


z-B J 




r [E8i 


GND[lp] J 




tBEa 


NCd J| 




[0NC 


Zb^ J| 




t M Vcc 


iob g| j 




t 09] Eb 


\ 


M M H M 

hb bb NC l3b So 






Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT153 is a dual 4-input multiplexer. It 
can select two bits of data from up to four sources 
under the control of the common Select inputs (So, 
Si). The two 4-input multiplexer circuits have 
individual active-LOW Enables (Ea, B>) which can 
be used to strobe the outputs independently. When 
the Enables (Ea, Eb) are HIGH, the corresponding 
outputs (Za, Zb) are forced LOW. The 'AC/'ACT153 
is the logic implementation of a 2-pole, 4-position 
switch, where the position of the switch is 
determined by the logic levels supplied to the two 
Select inputs. The logic equations for the outputs 
are shown below. 

Za = Ea»(l0a»Sl •So + Ma»Sl «So + l2a»Sl »So + l3a»Sl 'So) 
Zb = Eb»(l0b»Sl •SO + M b*Sl «S0 + l2b»Sl *So + l3b»Sl »So) 



Truth Table 












Select 
Inputs 


Inputs (a or b) 


Output 


So 


Si 


E 


lo 


h 


l2 


l3 


Z 


X 


X 


H 


X 


X 


X 


X 


L 


L 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


H 


H 


L 


L 


X 


L 


X 


X 


L 


H 


L 


L 


X 


H 


X 


X 


H 


L 


H 


L 


X 


X 


L 


X 


L 


L 


H 


L 


X 


X 


H 


X 


H 


H 


H 


L 


X 


X 


X 


L 


L 


H 


H 


L 


X 


X 


X 


H 


H 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 



Logic Diagram 

E a lOa h 







3b Eb 




OQQO 



Z a Z b 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


„A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT153) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 






Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 

Sn tO Zn 


3.3 
5.0 


1.0 
1.0 


9.5 
6.5 


15.0 
11.0 


1.0 19.5 
1.0 14.0 


1.0 17.5 
1.0 12.5 


ns 


3-6 


tPHL 


Propagation Delay 

Sn tO Zn 


3.3 
5.0 


1.0 
1.0 


8.5 
6.5 


14.5 
11.0 


1.0 18.0 
1.0 13.5 


1.0 16.5 
1.0 12.0 


ns 


3-6 


tPLH 


Propagation Delay 
En to Zn 


3.3 
5.0 


1.0 
1.0 


8.0 
5.5 


13.5 
9.5 


1.0 16.5 
1.0 12.5 


1.0 16.0 
1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
En to Zn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.0 


11.0 
8.0 


1.0 14.0 
1.0 10.0 


1.0 12.5 
1.0 9.0 


ns 


3-6 


tPLH 


Propagation Delay 

In tO Zn 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


12.5 
9.0 


1.0 16.0 
1.0 11.5 


1.0 14.5 
1.0 10.5 


ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.0 


11.5 
8.5 


1.0 14.5 
1.0 10.5 


1.0 13.0 
1.0 10.0 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Ci_ = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
Sn to Zn 


5.0 


1.0 


7.0 


11.5 


1.0 15.0 


1.0 13.5 


ns 


3-6 


tPHL 


Propagation Delay 

Sn tO Zn 


5.0 


1.0 


7.0 


11.5 


1.0 14.5 


1.0 13.5 


ns 


3-6 


tPLH 


Propagation Delay 
En to Zn 


5.0 


1.0 


6.5 


10.5 


1.0 13.5 


1.0 12.5 


ns 


3-6 


tPHL 


Propagation Delay 

En tO Zn 


5.0 


1.0 


6.0 


9.5 


1.0 11.5 


1.0 11.0 


ns 


3-6 


tPLH 


Propagation Delay 

In tO Zn 


5.0 


1.0 


5.5 


9.5 


1.0 12.5 


1.0 11.0 


ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


5.0 


1.0 


5.5 


9.5 


1.0 12.0 


1.0 11.0 


ns 


3-5 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


65.0 


PF 


Vcc = 5.5 V 
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Quad 2-lnput Multiplexer 



Description 

The 'AC/'ACT157 is a high-speed quad 2-input 
multiplexer. Four bits of data from two sources can 
be selected using the common Select and Enable 
inputs. The four outputs present the selected data 
in the true (noninverted) form. The 'AC/'ACT157 can 
also be used as a function generator. 

• Outputs Source/Sink 24 mA 

• 'ACT157 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



s|T 




]l6]vcc 


l0a|T 




Hi 


ha[T 




14]l0c 


*E 




T|]iic 


l0b[? 




T|]zc 


hb[[ 




TT]i d 


z b |T 




Tolhd 


gndQT 




l[]Zd 



Logic Symbol 




Pin Names 




lOa - lOd 


Source Data Inputs 


Ma- Md 


Source 1 Data Inputs 


E 


Enable Input 


S 


Select Input 


Za-Zd 


Outputs 



Pin Assignment 
for DIP, Flatpak and SOIC 






hb 

B 


lOb 


NC Za hd 


k 


zbHTI 








t [3] lOa 


GND go] J 








lias 


NC 53 J 








f 0NC 


z^@ 1 








t Hg| Vcc 


iid Bl Si 








I|E 




lOd 


Zc 


NC he loc 






Pin 


Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT157 is a quad 2-input multiplexer. It 
selects four bits of data from two sources under 
the control of a common Select input (S). The 
Enable input (E) is active-LOW. When E is HIGH, all 
of the outputs (Z) are forced LOW regardless of all 
other inputs. The 'AC/'ACT157 is the logic 
implementation of a 4-pole, 2-position switch where 
the position of the switch is determined by the 
logic levels supplied to the Select input. The logic 
equations for the outputs are shown below: 

Za = E«(ha»S + l0a«S) 
Zb = l>(llb«S+l0b»5) 
Zc = E»(llc«S + l0c»§) 
Zd = E»(lld«S+l0d»5) 

A common use of the 'AC/'ACT157 is the moving 
of data from two groups of registers to four 
common output busses. The particular register 
from which the data comes is determined by the 
state of the Select input. A less obvious use is as 
a function generator. The 'AC/ ? ACT157 can 



generate any four of the sixteen different functions 
of two variables with one variable common. This is 
useful for implementing gating functions. 



Truth 


Table 






Inputs 


Outputs 


E 


s 


lo 


h 


Z 


H 


X 


X 


X 


L 


L 


H 


X 


L 


L 


L 


H 


X 


H 


H 


L 


L 


L 


X 


L 


L 


L 


H 


X 


H 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X= Immaterial 



Logic Diagram 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT157) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 






Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
S toZn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


11.5 
9.0 


1.0 14.5 
1.0 11.0 


1.0 13.0 
1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
S toZn 


3.3 
5.0 


1.0 
1.0 


6.5 
5.0 


11.0 
8.5 


1.0 13.5 
1.0 10.5 


1.0 12.0 
1.0 9.5 


ns 


3-6 


tPLH 


Propagation Delay 
EtoZn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


11.5 
9.0 


1.0 14.0 
1.0 10.5 


1.0 13.0 
1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
E toZn 


3.3 
5.0 


1.0 
1.0 


6.5 
5.5 


11.0 
9.0 


1.0 13.0 
1.0 10.5 


1.0 12.0 
1.0 9.5 


ns 


3-6 


tPLH 


Propagation Delay 
In to Zn 


3.3 
5.0 


1.0 
1.0 


5.0 
4.0 


8.5 
6.5 


1.0 10.0 
1.0 7.5 


1.0 9.0 
1.0 7.0 


ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


3.3 
5.0 


1.0 
1.0 


5.0 
4.0 


8.0 
6.5 


1.0 10.0 
1.0 7.5 


1.0 9.0 
1.0 7.0 


ns 


3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V + 0.5V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing in- 
formation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
StoZn 


5.0 


1.0 


5.5 


9.0 


1.0 13.0 


1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
StoZn 


5.0 


1.0 


5.5 


9.5 


1.0 12.5 


1.0 10.5 


ns 


3-6 


tPLH 


Propagation Delay 
E toZn 


5.0 


1.0 


6.0 


10.0 


1.0 13.0 


1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
EtoZn 


5.0 


1.0 


5.0 


8.5 


1.0 12.5 


1.0 9.0 


ns 


3-6 


tPLH 


Propagation Delay 
In to Zn 


5.0 


1.0 


4.0 


7.0 


1.0 10.0 


1.0 8.5 


ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


5.0 


1.0 


4.5 


7.5 


1.0 10.0 


1.0 8.5 


ns 


3-5 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


50.0 


PF 


Vcc = 5.5 V 
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Quad 2-lnput Multiplexer 



Description 

The 'AC/'ACT158 is a high-speed quad 2-input 
multiplexer. It selects four bits of data from two 
sources using the common Select and Enable 
inputs. The four buffered outputs present the 
selected data in the inverted form. The 
'AC/'ACT158 can also be used as a function 
generator. 

• Outputs Source/Sink 24 mA 

• 'ACT158 has TTL-Compatible Inputs 

Ordering Code: See Section 6 



Logic Symbol 



Connection Diagrams 



11 



E 'oa ha J 0b 'lb 'oc he 'od 'id 



z a Z b Z c Z d 

T T Y ¥ 



Pin Names 

loa - lod Source Data Inputs 

ha - hd Source 1 Data Inputs 

E Enable Input 

S __ Select Input 

Za - Zd Inverted Outputs 



• E 




16]vcc 


loa [I 




15]I 


ha [7 




14]l0c 


Za[T 




13] he 


l0b[J 




12] Z c 


lib [6 




Tl]lOd 


z b [7 




2U »ld 


gnd[T 




T]z d 


Pin Assignment 
for DIP, Flatpak and SOIC 




hb lOb NC Za lla 

a e a h 


Iw 


Zb® 1 




t [3]l0a 


GND go] J 


i 


rss 


Ncm 1 


i 


IBnc 


Zd^J 


i 


f [20] Vcc 


lidg|5 


i 


OE 


\ 


lOd Zc NC lie lOc 






Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT158 quad 2-input multiplexer selects 
four bits of data from two sources under the 
control of a common Select input (S) and presents 
the data in inverted form at the four outputs. The 
Enable input (E)_is active-LOW. When E is HIGH, all 
of the outputs (Z) are forced HIGH regardless of all 
other inputs. The 'AC/'ACT158 is the logic 
implementation of a 4-pole, 2-position switch where 
the position of the switch is determined by the 
logic levels supplied to the Select input. 

A common use of the 'AC/'ACT158 is the moving 
of data from two groups of registers to four 
common output busses. The particular register 
from which the data comes is determined by the 
state of the Select input. A less obvious use is as 
a function generator. The 'AC/'ACT158 can 



generate four functions of two variables with one 
variable common. This is useful for implementing 
gating functions. 



Truth Table 






Inputs 


Output 


E 


S 


lo 


h 


Z 


H 


X 


X 


X 


H 


L 


L 


L 


X 


H 


L 


L 


H 


X 


L 


L 


H 


X 


L 


H 


L 


H 


X 


H 


L 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 



Logic Diagram 



lOa ha lOb 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


piA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT158) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
StoZn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


11.5 
9.0 


1.0 13.5 
1.0 10.5 


1.0 12.5 
1.0 9.5 


ns 


3-6 


tPHL 


Propagation Delay 
StoZn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


11.5 
9.0 


1.0 14.0 
1.0 10.5 


1.0 12.5 
1.0 10.0 


ns 


3-6 


tPLH 


Propagation Delay 
ItoZn 


3.3 
5.0 


1.0 
1.0 


7.5 
6.0 


12.0 
9.5 


1.0 14.5 
1.0 11.0 


1.0 13.0 
1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
EtoZn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


11.0 
8.5 


1.0 13.0 
1.0 10.0 


1.0 12.0 
1.0 9.5 


ns 


3-6 


tPLH 


Propagation Delay 
In to Zn 


3.3 
5.0 


1.0 
1.0 


5.5 
4.0 


9.0 
7.0 


1.0 10.5 
1.0 8.5 


1.0 10.0 
1.0 7.5 


ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


3.3 
5.0 


1.0 
1.0 


5.0 
4.0 


8.0 
6.5 


1.0 9.5 
1.0 7.5 


1.0 8.5 
1.0 6.5 


ns 


3-5 




*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 




Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
S toZn 


5.0 


1.0 


6.0 


9.5 


1.0 12.0 


1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
StoZn 


5.0 


1.0 


5.5 


9.0 


1.0 11.0 


1.0 10.0 


ns 


3-6 


tPLH 


Propagation Delay 
EtoZn 


5.0 


1.0 


5.5 


9.5 


1.0 11.0 


1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
E toZn 


5.0 


1.0 


5.5 


9.5 


1.0 11.5 


1.0 10.5 


ns 


3-6 


tPLH 


Propagation Delay 
In to Zn 


5.0 


1.0 


4.5 


8.0 


1.0 9.5 


1.0 8.5 


ns 


3-6 


tPHL 


Propagation Delay 

In tO Zn 


5.0 


1.0 


4.0 


6.5 


1.0 8.0 


1.0 7.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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54AC/74AC160 • 54ACT/74ACT1 60 
54AC/74AC162 • 54ACT/74ACT1 62 

Synchronous Presettable BCD Decade Counter 

Description 

The 'AC/'ACT160 and 'AC/'ACT162 are high-speed 
synchronous decade counters operating in the 
BCD (8421) sequence. They are synchronously 
presettable for application in programmable 
dividers and have two types of Count Enable 
inputs plus a Terminal Count output for versatility 
in forming synchronous multistage counters. The 
'AC/'ACT160 has an asynchronous Master Reset 
input that overrides all other inputs and forces the 
outputs LOW. The 'AC/'ACT162 has a Synchronous 
Reset input that overrides counting and parallel 
loading and allows all outputs to be 
simultaneously reset on the rising edge of the 
clock. 

• Synchronous Counting and Loading 

• High-Speed Synchronous Expansion 

• Typical Count Rate of 120 MHz 

• Outputs Source/Sink 24 mA 

• 'ACT160 and 'ACT162 have TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 

ANN 




PE Po Pi P2 P3 

CEP 

CET TC 

CP 

*R Qo Qi Q2 Q3 


* MR for '160 

* SR for '162 


1 1 1 1 



Connection Diagrams 



TIE 


\ ) 


jejvcc 


cp|T 




TTItc 


Po[T 




TT]qo 


p,E 




jT|qi 


p?U 




12] Q2 


PaQf 




77] a 3 


CEP[T 




To] CET 


gnd[T 




T]pe 



Pin Assignment 
for DIP, Flatpak and SOIC 



a s @ s a 





^ @ n m 

Cb Q? NC Qi Qo 

Pin Assignment 
for LCC 



* MR for '160 

* SR for '162 



Pin Names 

CEP Count Enable Parallel Input 

CET Count Enable Trickle Input 

CP Clock Pulse Input 

MR ('160) Asynchronous Master Reset Input 

SR ('162) Synchronous Reset Input 

Po - P3 Parallel Data Inputs 

PE Parallel Enable Input 

Qo - Q3 Flip-Flop Outputs 

TC Terminal Count Output 
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Functional Description 

The 'AC/'ACT160 and 'AC/'ACT162 count modulo-10 
in the BCD (8421) sequence. From state 9 (HLLH) 
they increment to state (LLLL). The clock inputs 
of ail flip-flops are driven in parallel through a 
clock buffer. Thus all changes of the Q outputs 
(except due to Master Reset of the '160) occur as a 
result of, and synchronous with, the LOW-to-HIGH 
transition of the CP input signal. The circuits have 
four fundamental modes of operation, in order of 
precedence: asynchronous reset ('160), 
synchronous reset ('162), parallel load, count-up 
and hold. Five control inputs— Master Reset (MR, 
'160), Synchronous Reset (SR, '162), Parallel Enable 
(PE), Count Enable Parallel (CEP) and Count Enable 
Trickle (CET)— determine the mode of operation, as 
shown in the Mode Select Table. A LOW signal on 
MR overrides all other inputs and asynchronously 
forces all outputs LOW. A LOW signal on 5R 
overrides counting and parallel loading and allows 
all outputs to go LOW on the next rising edge of 
CP. A LOW signal on PE overrides counting and 
allows information on the Parallel Data (Pn) inputs 
to be loaded into the flip-flops on the next rising 
edge of CP. With PE and MR ('160) or §R ('162) 
HIGH, CEP and CET permit counting when both 
are HIGH. Conversely, a LOW signal on either CEP 
or CET inhibits counting. 



The 'AC/'ACT160 and 'AC/'ACT162 useJMype edge- 
triggered flip-flops and changing the SR, PE, CEP 
and CET inputs when the CP is in either state does 
not cause errors, provided that the recommended 
setup and hold times, with respect to the rising 
edge of CP, are observed. 

The Terminal Count (TC) output is HIGH when CET 
is HIGH and counter is in state 9. To implement 
synchronous multistage counters, the TC outputs 
can be used with the CEP and CET inputs in two 
different ways. Please refer to the 'AC568 data 
sheet. The TC output is subject to decoding spikes 
due to internal race conditions and is therefore not 
recommended for use as a clock or asynchronous 
reset for flip-flops, counters or registers. In the 
'AC/'ACT160 and 'AC/'ACT162 decade counters, the 
TC output is fully decoded and can only be HIGH 
in state 9. If a decade counter is preset to an 
illegal state, or assumes an illegal state when 
power is applied, it will return to the normal 
sequence within two counts, as shown in the State 
Diagram. 

Logic Equations: Count Enable = CEP»CET«PE 
TC = Qo«Qi«<52»Q3«CET 



State Diagram 



Mode Select Table 










Action on the Rising 


*5R PE 


CET 


CEP 


Clock Edge (J) 


L X 


X 


X 


Reset (Clear) 


H L 


X 


X 


Load (Pn^Qn) 


H H 


H 


H 


Count (Increment) 


H H 


L 


X 


No Change (Hold) 


H H 


X 


L 


No Change (Hold) 



*For '162 only 
H = HIGH Voltage Level 
L=LOWVoltage Level 
X= Immaterial 
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Logic Diagram 




MR '160 i . I . 
SR 'M**^** 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/xA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


(jlA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT160/162) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Jvl^ixT^u^n Count 
Erfequency 


3.3 
5.0 


87 
118 






MHz 


3-3 


tPLH 


^ Propagation Dela| /K . 
CP to//^T^yfJ^HJ, 


3.3 
5.0 


7.5 
5.5 






ns 


3-6 


tPHL 


Propagation Delay 

CP to Qn (PE 4 ln|u( Ht6ft) 




8.5 
6.0 






ns 


3-6 


tPLH 


Propagation Delay\^ / 
CP to Qn (PE Input LOV^K 


As 


9.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 

CP to Qn (PE Input LOW) 


5.0 


9.5 /x 
* - - ' /7.0 






ns 


3-6 


tPLH 


Propagation Delay 
CP to TC 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


3.3 
5.0 


11.0 l%/ 
8.0 






ns 


3-6 


tPLH 


Propagation Delay 
CET to TC 


3.3 
5.0 


7.5 
5.5 






(lis 


3-6 


tPHL 


Propagation Delay 
CET to TC 


3.3 
5.0 


8.5 
6.0 






;l /«tf 


3-6 


tPLH 


Propagation Delay 
MR to Qn ('AC160) 


3.3 
5.0 


8.5 
6.0 






ns 


3-6 


tPHL 


Propagation Delay 
MR to Qn ('AC160) 


3.3 
5.0 


8.5 
6.0 






ns 


3-6 



* Voltage Range 3.3 is 3.0 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




i 


/Sff&p^me, 
4^to*<JPy^/\ 


3.3 
5.0 


5.5 
4.0 








ns 


3-9 


th 


Hold jfrffe^flfrf q/f J$W, 

Pn tO GP 


3.3 

7 £jo 


-7.0 
-5.0 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
PE or SR to CP 


/3.3 


A 5 
4.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
PE or SR to CP 


5.0 ^ 


-7.5 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEP or CET to CP 


3.3 
5.0 


3.5^ 
2.5 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
CEP or CET to CP 


3.3 
5.0 


-4.5 
-3.0 








ns 


3-9 


tw 


Clock Pulse Width (Load) 
HIGH or LOW 


3.3 
5.0 


3.0 
2.0 








ns 


3-6 


tw 


Clock Pulse Width 

(Count) 

HIGH or LOW 


3.3 
5.0 


3.0 
2.0 








/ ns 


3-6 


tw 


MR Pulse Width, LOW 
('AC160) 


3.3 
5.0 


4.5 
3.0 








ns 


3-6 


tree 


Recovery Time 
MR to CP ('AC160) 


3.3 
5.0 












ns 


3-9 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-63 



AC160 • ACT160 • AC162 • ACT162 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax / 


? ^axlfn\ m Count 
Frequency 


5.0 


118 






MHz 


3-3 


tPLH 


Propagation Delay 

CP to Gn (P£ Input HIGH) 


5.0 


5.5 






ns 


3-6 


tPHL 


Propagation Delay 

CP to Qn (FE Input HIGH) 


5.0 


6.0 






ns 


3-6 


tPLH 


Propagation Delay 

CP to Qn (PE Input LOv^ 


v 5.0 


7.0 






ns 


3-6 


tPHL 


Propagation Delay 

CP to Qn (PE Input LOW) 


5.0 < 


7.0 






ns 


3-6 


tPLH 


Propagation Delay 
CP to TC 


5.0 


7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


5.0 


8.0 






ns 


3-6 


tPLH 


Propagation Delay 
CET to TC 


5.0 


5.5 






1 ns 


3-6 


tPHL 


Propagation Delay 
CET to TC 


5.0 


6.0 




/ 


ns 


3-6 


tPLH 


Propagation Delay 
MR to Qn ('ACT160) 


5.0 


6.0 






ns 


3-6 


tPHL 


Propagation Delay 
MR to Qn ('ACT160) 


5.0 


6.0 






ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


j^fipshme, 
HIGH or LOW 
Pnio QP / 


5.0 


4.0 








ns 


3-9 


th 


Hold TIM, Ht£H or L0W 
Pntofef 1 - ; / < ''•• 


^5.0 


-5.0 








ns 


3-9 


ts 


Setup Time, > 

HIGH or LOW I 

PE or SR to CP ('ACtli>^f 


6.0 


4.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
PEorSR to CP ('ACT162) 


5:o 


-5.5 








ns 


3-9 


ts 


Setup Time, 

HIGH OR LOW 

PE or MR to CP ('ACT160) 


5.0 


4.0 * 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
PE or MR to CP ('ACT160) 


5.0 


-5.5 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEP or CET to CP 


5.0 


2.5 








ns 


> 3 " 9 


th 


Hold Time, HIGH or LOW 
CEP or CET to CP 


5.0 


-3.0 








/ ns 


3-9 


tw 


Clock Pulse Width (Load) 
HIGH or LOW 


5.0 


2.0 








ns 


3-6 


tw 


Clock Pulse Width 
(Count) HIGH or LOW 


5.0 


2.0 








ns 


3-6 


tw 


MR Pulse Width, LOW 
('ACT160) 


5.0 


3.0 








ns 


3-6 


tree 


Recovery Time 
MR to CP ('ACT160) 


5.0 











ns 


3-9 




* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC161 • 54ACT/74ACT161 
54AC/74AC163 • 54ACT/74ACT163 

Synchronous Presettable Binary Counter 

Description 

The 'AC/'ACT161 and 'AC/'ACT163 are high-speed 
synchronous modulo-16 binary counters. They are 
synchronously presettable for application in 
programmable dividers and have two types of 
Count Enable inputs plus a Terminal Count output 
for versatility in forming synchronous multistage 
counters. The 'AC/'ACT161 has an asynchronous 
Master Reset input that overrides all other inputs 
and forces the outputs LOW. The 'AC/'ACT163 has 
a Synchronous Reset input that overrides counting 
and parallel loading and allows the outputs to be 
simultaneously reset on the rising edge of the 
clock. 

• Synchronous Counting and Loading 

• High-Speed Synchronous Expansion 

• Typical Count Rate off 125 MHz 

• Outputs Source/Sink 24 mA 

• 'ACT161 and 'ACT163 have TTL-Compatible Inputs 



Connection Diagrams 



*R[7 


* i 


iUvcc 


cp[7 




15] TC 


PoQT 




71] Qo 


p,E 




T5]oi 


P2[J 




T21Q2 


P 3 [? 




TT|Q3 


cep[T 




jjoJCET 


gnd|T 




T]pe 



Pin Assignment 
for DIP, Flatpak and SOIC 



Ordering Code: See Section 6 



Logic Symbol 




* MR for '161 

* Sfi for '163 



Pin Names 

CEP Count Enable Parallel Input 

CET Count Enable Trickle Input 

CP Clock Pulse Input 

MR ('161) Asynchronous Master Reset Input 

SR ('163) Synchronous Reset Input 

Po - P3 Parallel Data Inputs 

PE Parallel Enable Input 

Qo - Q3 Flip-Flop Outputs 

TC Terminal Count Output 



/ 


P3 P2 NC Pi PO 

B E [6] d] H 


k 


CEP [9] j| 




LScp 


GND |TJ J 




ra-R 


NC0 ^ 




r [tjnc 


PE@1 




t \M Vcc 


CET |TJ J 




liTC 


\ 


M M 

Q3 Q2 NC Qi Qo 




I 


Pin Assignment 
ffor LCC 






* MRfc 

* SRfo 


>r '161 
r '163 
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Functional Description 

The 'AC/'ACT161 and 'AC/'ACT163 count in 
modulo-16 binary sequence. From state 15 (HHHH) 
they increment to state (LLLL). The clock inputs 
of all flip-flops are driven in parallel through a 
clock buffer. Thus all changes of the Q outputs 
(except due to Master Reset of the '161) occur as a 
result of, and synchronous with, the LOW-to-HIGH 
transition of the CP input signal. The circuits have 
four fundamental modes of operation, in order of 
precedence: asynchronous reset ('161), 
synchronous reset ('163), parallel load, count-up 
and hold. Five control inputs— Master Reset (MR, 
'161), Synchronous Reset (5R, '163), Parallel Enable 
(PE), Count Enable Parallel (CEP) and Count Enable 
Trickle (CET)— determine the mode of operation, as 
shown in the Mode Select Table. A LOW signal on 
MR overrides all other inputs and asynchronously 
forces all outputs LOW. A LOW signal on SR 
overrides counting and parallel loading and allows 
all outputs to go LOW on the next rising edge of 
CP. A LOW signal on PE overrides counting and 
allows information on the Parallel Data (Pn) inputs 
to be loaded into the flip-flops on the next rising 
edge of CP. With PE and MR ('161) or SR ('163) 



HIGH, CEP and CET permit counting when both 
are HIGH. Conversely, a LOW signal on either CEP 
or CET inhibits counting. 

The 'AC/'ACT161 and 'AC/'ACT163 use D-type edge- 
triggered flip-flops and changing the 5R, PE, CEP 
and CET inputs when the CP is in either state does 
not cause errors, provided that the recommended 
setup and hold times, with respect to the rising 
edge of CP, are observed. 

The Terminal Count (TC) output is HIGH when CET 
is HIGH and counter is in state 15. To implement 
synchronous multistage counters, the TC outputs 
can be used with the CEP and CET inputs in two 
different ways. Please refer to the 'AC568 data 
sheet. The TC output is subject to decoding spikes 
due to internal race conditions and is therefore not 
recommended for use as a clock or asynchronous 
reset for flip-flops, counters or registers. 

Logic Equations: Count Enable = CEP»CET»PE 
TC = Qo»Qi •Q2»Q3»CET 




Mode Select Table 




State Diagram 






Action on the Rising 




*SR PE CET 


CEP 


Clock Edge (J~) 




L X X 


X 


Reset (Clear) 


| IS | 


H L X 


X 


Load (Pn— Qn) 




H H H 


H 


Count (Increment) 




H H L 


X 


No Change (Hold) 


|l4J 


H H X 


L 


No Change (Hold) 




*For '163 only 






1 13 | 


H = HIGH Voltage 


Level 






L= LOW Voltage 


Level 






X= Immaterial 
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Block Diagram 



CEP 



CET 




SR 163 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


liA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


lik 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT161/163) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC161 


54AC161 


74AC161 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Ja axTrrfu n/ <|b uh^ 
Frequency 


3.3 
5.0 


87 
118 






MHz 


3-3 


tPLH 


Propagation /Derlay 

CP to Qn (Pi Inptit > 

HIGH or LOW) 


A-/ 


7.5 

; 5.5 






ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn (PE Input 
HIGH or LOW) 


3.3 


8.5 

/ <-*' / / 6.o ^ 






ns 


3-6 


tPLH 


Propagation Delay 
CP to TC 


3.3 
5.0 


9.5 

7.0 / / t 






ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


3.3 
5.0 


11.0 
8.0 






ns 


3-6 


tPLH 


Propagation Delay 
CET to TC 


3.3 
5.0 


7.5 
5.5 






l^ns 


3-6 


tPHL 


Propagation Delay 
CET to TC 


3.3 
5.0 


8.5 
6.0 






. : ns^,-- 


s> 3-6 


tPLH 


Propagation Delay 
MR to Qn 


3.3 
5.0 


8.5 
6.0 






^ ns 


3-6 


tPHL 


Propagation Delay 
MRtoTC 


3.3 
5.0 


11.0 
8.0 






ns 


3-6 



* Voltage Range 3.3 is 3.0 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC161 


54AC161 


74AC161 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
H^tt^r LOW 
Pr^toCP 


3.3 
5.0 


5.5 
4.0 








ns 


3-9 


th I 


Hold time, HIGH or LOW 
PntoCP 


3.3 
5.0 


-7.0 
-5.0 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
SR to CP 


3,3 
5.0 


5.5 
4.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
SR to CP *s 


3.3 
5.0 


.*■ 7.5 
-5.5 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
PE to CP 


3.3 K 
5.0 


5.5 
4.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
PE to CP 


3.3 
5.0 


-7.5 
-5.5 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEP or CET to CP 


3.3 
5.0 


3.5 
2.5 








K ns 


3-9 


th 


Hold Time, HIGH or LOW 
CEP or CET to CP 


3.3 
5.0 


-4.5 
-3.0 








J l r)&^ 


3-9 


tw 


Clock Pulse Width (Load) 
HIGH or LOW 


3.3 
5.0 


3.0 
2.0 








ns 


3-6 


tw 


Clock Pulse Width 

(Count) 

HIGH or LOW 


3.3 
5.0 


3.0 
2.0 








ns 


3-6 


tw 


MR Pulse Width, LOW 


3.3 
5.0 


4.5 
3.0 








ns 


3-6 


tree 


Recovery Time 
MRtoCP 


3.3 
5.0 












ns 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT161 


54ACT161 


74ACT161 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Count 
Frequency 


5.0 


115 125 




100 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn (PE Input 
HIGH or LOW) 


5.0 


1.0 5.5 9.5 




1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn (PE Input 
HIGH or LOW) 


5.0 


1.0 6.0 10.5 




1.0 11.5 


ns 


3-6 


tPLH 


Propagation Delay 
CP to TC 


5.0 


1.0 7.0 11.0 




1.0 12.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


5.0 


1.0 8.0 12.5 




1.0 13.5 


ns 


3-6 


tPLH 


Propagation Delay 
CET to TC 


5.0 


1.0 5.5 8.5 




1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
CET to TC 


5.0 


1.0 6.0 9.5 




1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
MR to Qn 


5.0 


1.0 6.0 10.0 




1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
MRtoTC 


5.0 


1.0 8.0 13.5 




1.0 14.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT161 


54ACT161 


74ACT161 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Pn to CP 


5.0 


4.0 


9.5 




11.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Pn to CP 


5.0 


-5.0 










ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
MR to CP 


5.0 


4.0 


8.5 




9.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
MR to CP 


5.0 


-5.5 


-0.5 




-0.5 


ns 


3-9 


ts 


Setup Time 
HIGH or LOW 
PE to CP 


5.0 


4.0 


8.5 




9.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
PE to CP 


5.0 


-5.5 


-0.5 




-0.5 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEP or CET to CP 


5.0 


2.5 


5.5 




6.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
CEP or CET to CP 


5.0 


-3.0 










ns 


3-9 


tw 


Clock Pulse Width (Load) 
HIGH or LOW 


5.0 


2.0 


3.0 




3.5 


ns 


3-6 


tw 


Clock Pulse Width 
(Count) HIGH or LOW 


5.0 


2.0 


3.0 




3.5 


ns 


3-6 


tw 


MR Pulse Width, LOW 


5.0 


3.0 


3.0 




7.5 


ns 


3-6 


tree 


Recovery Time 
MRtoCP 


5.0 










0.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC163 


54AC163 


74AC163 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Count 
Frequency 


3.3 
5.0 


70 87 
110 118 




60 
95 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn (PE Input 
HIGH or LOW) 


3.3 
5.0 


1.0 7.5 12.5 
1.0 5.5 9.0 




1.0 13.5 
1.0 9.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn (PE Input 
HIGH or LOW) 


3.3 
5.0 


1.0 8.5 12.0 
1.0 6.0 9.5 




1.0 13.0 
1.0 10.0 


ns 


3-6 


tPLH 


Propagation Delay 
CP to TC 


3.3 
5.0 


1.0 9.5 15.0 
1.0 7.0 10.5 




1.0 16.5 
1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


3.3 
5.0 


1.0 11.0 14.0 
1.0 8.0 11.0 




1.0 15.5 
1.0 11.5 


ns 


3-6 


tPLH 


Propagation Delay 
CET to TC 


3.3 
5.0 


1.0 7.5 9.5 
1.0 5.5 6.5 




1.0 11.0 
1.0 7.5 


ns 


3-6 


tPHL 


Propagation Delay 
CET to TC 


3.3 
5.0 


1.0 8.5 11.0 
1.0 6.0 8.5 




1.0 12.5 
1.0 9.5 


ns 


3-6 



* Voltage Range 3.3 is 3.0 V± 0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are 
information please request Fairchild 




for general references only. For current military specifications and subgroup testing 
s Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC163 


54AC163 


74AC163 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Pn to CP 


3.3 
5.0 


5.5 
4.0 


13.5 
8.5 




16.0 
10.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Pn to CP 


3.3 
5.0 


-7.0 
-5.0 


-1.0 





-0.5 



ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
SRtoCP 


3.3 
5.0 


5.5 
4.0 


14.0 
9.5 




16.5 
11.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
SR to CP 


3.3 
5.0 


-7.5 
-5.5 


-1.0 
-0.5 




-0.5 



ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
PE to CP 


3.3 
5.0 


5.5 
4.0 


11.5 
7.5 




14.0 
8.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
PE to CP 


3.3 
5.0 


-7.5 
-5.0 


-1.0 
-0.5 




-0.5 



ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEP or CET to CP 


3.3 
5.0 


3.5 
2.5 


6.0 
4.5 




7.0 
5.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
CEP or CET to CP 


3.3 
5.0 


-4.5 
-3.0 









0.5 


ns 


3-9 


tw 


Clock Pulse Width (Load) 
HIGH or LOW 


3.3 
5.0 


3.0 
2.0 


3.5 
2.5 




4.0 
3.0 


ns 


3-6 


tw 


Clock Pulse Width 

(Count) 

HIGH or LOW 


3.3 
5.0 


3.0 
2.0 


4.0 
3.0 




4.5 
3.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-74 



AC161 • ACT161 • AC163 • ACT163 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT163 


54ACT163 


74ACT163 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Count 
Frequency 


5.0 


120 128 




105 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn (PE Input 
HIGH or LOW) 


5.0 


1.0 5.5 10.0 




1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn (PE Input 
HIGH or LOW) 


5.0 


1.0 6.0 11.0 




1.0 12.0 


ns 


3-6 


tPLH 


Propagation Delay 
CP to TC 


5.0 


1.0 7.0 11.5 




1.0 13.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


5.0 


1.0 8.0 13.5 




1.0 15.0 


ns 


3-6 


tPLH 


Propagation Delay 
CET to TC 


5.0 


1.0 5.5 9.0 




1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
CET to TC 


5.0 


1.0 6.0 10.0 




1.0 11.0 


ns 


3-6 




* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing informa- 
tion please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT163 


54ACT163 


74ACT163 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Pn to CP 


5.0 


4.0 


10.0 




12.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Pn to CP 


5.0 


-5.0 


0.5 




0.5 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
SR to CP 


5.0 


4.0 


10.0 




11.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
SR to CP 


5.0 


-5.5 


-0.5 




-0.5 


ns 


3-9 


ts 


Setup Time 
HIGH or LOW 
PE to CP 


5.0 


4.0 


8.5 




10.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
PEtoCP 


5.0 


-5.5 


-0.5 







ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEP or CET to CP 


5.0 


2.5 


5.5 




6.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
CEP or CET to CP 


5.0 


-3.0 







0.5 


ns 


3-9 


tw 


Clock Pulse Width 
HIGH or LOW 


5.0 


2.0 


3.5 




3.5 


ns 


3-6 


tw 


Clock Pulse Width 
(Count) HIGH or LOW 


5.0 


2.0 


3.5 




3.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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54AC/74AC168 • 54AC/74AC169 

4-Stage Synchronous Bidirectional Counters 



Description 

The 'AC168 and 'AC169 are fully synchronous 
4-stage up/down counters. The 'AC168 is a BCD 
decade counter; the 'AC169 is a modulo-16 binary 
counter. Both feature a preset capability for 
programmable operation, carry lookahead for easy 
cascading and a U/D input to control the direction 
of counting. All state changes, whether in counting 
or parallel loading, are initiated by the LOW-to- 
HIGH transition of the Clock. 

• Synchronous Counting and Loading 

• Built-in Lookahead Carry Capability 

• Presettable for Programmable Operation 

• Outputs Source/Sink 24 mA 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



u/o[T 




Ti]vcc 


cp[T 




15] TC 


PoQT 




U\ Qo 


Pi[7 




13] Q1 


P2U 




12] Q 2 


Pa[6 




iT] Q3 


CEP [7 




10]CET 


gnd[7 




T]pe 



Pin Assignment 
for DIP, Flatpak and SOIC 



PE Po Pi P2 P3 
U/D 
CEP 
CET 
CP 

Qo Q1 Q2 Q3 



TC 



/ 


P3 P2 NC Pi PO 

ESSES 


k 


CEP [9] j| 




I0CP 


GND fjo| j| 




t [2] U/ D 


NC§ J| 




ISnc 


PE 111 J 




t M Vcc 


CET [13] J| 




t 09] TC 


\ 


[16] 
Q3 Q2 NC Q1 Qo 






Pin Assignment 
for LCC 






Pin Names 


CEP 


Count Enable Parallel Input 


CET 


Count Enable Trickle Input 


CP 


Clock Pulse Input 


P0-P3 


Parallel Data Inputs 


PE 


Parallel Enable Input 


U/D 


Up-Down Count Control Input 


Q0-Q3 


Flip-Flop Outputs 


TC 


Terminal Count Output 
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Logic Diagrams 
'AC168 



PE 
CEP 



^ 



*t£ 



-tx- 



9 







Vai 



m 



(3 



7 



o 



J CP K 
Q Q 



3 



P2 



r^ 



BT 

BF 

UP 
DN 
DETAIL A 
ENF 

CP 



1 



Bz 



c= 



5 



Too 



1 



m 



j 



_^ 



^ 



IQ2 TC 



^rP ^ 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

'AC169 



CEP p^ 3 — ' 



CET p 



U/D 



-t>- 



Po 






T] 



iAF 



<? 



o 



J CP K 
Q Q 



3 



BT 

BF 

UP 
DN 
DETAIL A 
ENF 

CP 



J 



2 



P3 



F? 



J 



|Oi |Q2 



J 



to 



Q3 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Functional Description 

The 'AC168 and 'AC169 use edge-triggered J-K-type 
flip-flops and have no constraints on changing the 
control or data input signals in either state of the 
Clock. The only requirement is that the various 
inputs attain the desired state at least a setup time 
before the rising edge of the clock and remain 
valid for the recommended hold time thereafter. 
The parallel load operation takes precedence over 
the other operations, as indicated in the Mode 
Select Table. When PE is LOW, the data on the 
P0-P3 inputs enters the flip-flops on the next rising 
edge of the Clock. In order for counting to occur, 
both CEP and^CET must be LOW and PE must be 
HIGH; the U/D input then determines the direction 

of counting. The Terminal Count (TC) output is 

normally HIGH and goes LOW, provided that CET 
is LOW, when a counter reaches zero in the Count 
Down mode or reaches 9 (15 for the 'AC169) in the 
Count Up mode. The TC output state is not a 
function of the Count Enable Parallel (CEP) input 
level. The TC output of the 'AC168 decade counter 
can also be LOW in the illegal states 11, 13 and 15, 
which can occur when power is turned on or via 
parallel loading. If an illegal state occurs, the 
'AC169 will return to the legitimate sequence 
within two counts. Since the TC signal is derived 
by decoding the flip-flop states, there exists the 
possibility of decoding spikes on TC. For this 
reason the use of TC as a clock signal is not 
recommended (see logic equations below). 

1) Count Enable^CEP»CET»PE_ 

2) Up: ('AC168): TC = Qo*Qi »Q2*Q3*(Up)«CET 

('AC169): TC = Qo»Qi«Q2»Q3»(Up)»CET 

3) Down (both): TC = Qo»Qi»Q2»Q3«(Down)»UET 



State Diagrams 



'AC168 



Ti 


[it 

|io| 


*.— 


fis] 




CD 
1 1 




[£] 


[7i| 








E 
1 1 


- — [[3] 

1 1 


B*— 


[7t 


- — * 


1LT 


— » 


JT] 


- — I12J 



-* Count Down 

+> Count Up 



'AC169 




*■ Count Down 

^ Count Up 



Mode Select Table 



PE CEP CET U/D 



Action on Rising 
Clock Edge 



L 


X 


X 


X 


H 


L 


L 


H 


H 


L 


L 


L 


H 


H 


X 


X 


H 


X 


H 


X 



Load (Pn to Qn) 
Count Up (Increment) 
Count Down (Decrement) 
No Change (Hold) 
No Change (Hold) 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X= Immaterial 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


liA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


l* 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC168 


54AC168 


74AC168 


Units 




Symbol 


Ta= + 25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Ci_ = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


118 
154 






MHz 


3-3 


tPLH 


Propagation Delay 

CP to Qn / 

(PE HIGH or LOW) 


'^3 

/5.0 


9.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 

CP to Qn 

(PE HIGH or LOW) 


^ 3 / 
5.0 


10.5 
7.5 






ns 


3-6 


tPLH 


Propagation Delay 
CPtoTC 


3.3 
5.0 


13.5 
9.5 






ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


3.3 
5.0 


13.5 
9.5 






ns 


3-6 


tPLH 


Propagation Delay 
CETtoTC 


3.3 
5.0 


11.0 
8.0 






1 ns 


3-6 


tPHL 


Propagation Delay 
UETtoTC 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPLH 


Propagation Delay 
U/D to TC 


3.3 
5.0 


10.5 
7.5 






ns 


3-6 


tPHL 


Propagation Delay 
U/D to TC 


3.3 
5.0 


9.0 
6.5 






ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC168 


54AC168 


74AC168 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Sejup Time, 

H4%?qr LOW 


3.3 
5.0 


3.0 
1.5 








ns 


3-9 


th ( 


' ^bWJBm/, /HCjHspr LOW 
y Pn tO CP 


3.3 
5.0 


1.5 
0.5 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
UEP to CP 


3.3 
5,0 


7.5 
4.5 








ns 


3-9 


th 


Hold Time, HIGH orliSvy 
CEP to CP 


/3.3 


4.5 
,2.0 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CET to CP 


3.3 s 
5.0 


7.0 

^o( s 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
UETtoCP 


3.3 
5.0 


6.0 
4.0 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
PE to CP 


3.3 
5.0 


3.5 
2.0 








|SJ1S 


3-9 


th 


Hold Time, HIGH or LOW 
PE to CP 


3.3 
5.0 


3.5 
1.5 








J P^ X 


3-9 


ts 


Setup Time, 
HIGH or LOW 
U/D to CP 


3.3 
5.0 


12.5 
9.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
U/D to CP 


3.3 
5.0 


7.0 
4.0 








ns 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


3.3 
5.0 


2.0 
2.0 








ns 


3-6 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC169 


54AC169 


74AC169 


Units 




Symbol 


Ta 

Cl 


= +25°C 
= 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


75 
100 


118 
154 




55 
75 


65 
90 


MHz 


3-3 


tPLH 


Propagation Delay 

CP to Qn 

(PE HIGH or LOW) 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


13.0 
10.0 


1.0 
1.0 


16.0 
12.0 


1.0 
1.0 


14.5 
11.0 


ns 


3-6 


tPHL 


Propagation Delay 

CP to Qn 

(PE HIGH or LOW) 


3.3 
5.0 


1.0 
1.0 


10.5 
7.5 


14.5 
11.0 


1.0 
1.0 


17.5 
13.0 


1.0 
1.0 


16.0 
12.0 


ns 


3-6 


tPLH 


Propagation Delay 
CPtoTC 


3.3 
5.0 


1.0 
1.0 


13.5 
9.5 


18.0 
13.0 


1.0 
1.0 


22.5 
16.0 


1.0 
1.0 


22.0 
14.0 


ns 


3-6 


tPHL 


Propagation Delay 
CPtoTC 


3.3 
5.0 


1.0 
1.0 


13.5 
9.5 


18.0 
13.0 


1.0 
1.0 


23.0 
16.0 


1.0 
1.0 


20.5 
14.5 


ns 


3-6 


tPLH 


Propagation Delay 
CETtoTC 


3.3 
5.0 


1.0 
1.0 


11.0 
8.0 


15.0 
10.5 


1.0 
1.0 


18.5 
13.0 


1.0 
1.0 


16.5 
12.0 


ns 


3-6 


tPHL 


Propagation Delay 
CETtoTC 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


12.5 
9.0 


1.0 
1.0 


16.0 
11.5 


1.0 
1.0 


14.5 
10.0 


ns 


3-6 


tPLH 


Propagation Delay 
U/D to TC 


3.3 
5.0 


1.0 
1.0 


11.0 
8.0 


15.0 
10.5 


1.0 
1.0 


19.0 
13.5 


1.0 
1.0 


17.0 
12.0 


ns 


3-6 


tPHL 


Propagation Delay 
U/D to TC 


3.3 
5.0 


1.0 
1.0 


10.0 
7.0 


13.5 
9.5 


1.0 
1.0 


17.0 
12.0 


1.0 
1.0 


15.5 
10.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC169 


54AC169 


74AC169 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Pn to CP 


3.3 
5.0 


3.0 
1.5 


4.5 
2.5 


6.0 
3.0 


5.0 
2.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Pn to CP 


3.3 
5.0 


1.5 
0.5 


0.5 
1.5 


0.5 
1.5 


0.5 

1.5 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEPtoCP 


3.3 
5.0 


7.5 
4.5 


10.5 
7.0 


14.0 
9.0 


12.5 
8.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
UEPto CP 


3.3 
5.0 


4.5 
2.0 



0.5 


0.5 
1.0 



1.0 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CETtoCP 


3.3 
5.0 


7.0 
4.0 


10.0 
6.5 


13.5 
9.0 


12.0 
8.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
UETtoCP 


3.3 
5.0 


6.0 
4.0 



0.5 


0.5 
1.0 



1.0 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
PE to CP 


3.3 
5.0 


3.5 
2.0 


5.5 
3.5 


7.0 
4.5 


6.5 
4.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
PE to CP 


3.3 
5.0 


3.5 
1.5 



0.5 



0.5 



0.5 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
U/D to CP 


3.3 
5.0 


7.0 
4.5 


10.0 
6.5 


13.0 
8.5 


11.5 
7.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
U/D to UP 


3.3 
5.0 


7.0 
4.0 



0.5 



0.5 



0.5 


ns 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


3.3 
5.0 


2.0 
2.0 


3.0 
3.0 


5.0 
5.0 


4.0 
3.0 


ns 


3-6 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


60.0 


PF 


Vcc = 5.5 V 
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54AC/74AC174 • 54ACT/74ACT174 

Hex D Flip-Flop With Master Reset 



Description 

The 'AC/'ACT174 is a high-speed hex D flip-flop. 
The device is used primarily as a 6-bit edge- 
triggered storage register. The information on the 
D inputs is transferred to storage during the LOW- 
to-HIGH clock transition. The device has a Master 
Reset to simultaneously clear all flip-flops. 

• Outputs Source/Sink 24 mA 

• 'ACT174 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 



Do Di D2 D3 D4 D5 



MR 

Qo Q1 Q2 Q3 Q4 Q5 



Pin Names 




Do- D5 


Data Inputs 


CP 


Clock Pulse Input 


MR 


Master Reset Input 


Qo- Q5 


Outputs 



Connection Diagrams 



mr[T 




J6]Vcc 


Qo|T 




ls]Q5 


Do [7 




14] D5 


Di [7 




T5]d4 


Q,[F 




12\Qa 


D 2 \£ 




TT]d3 


Q 2 [T 




1o]Q3 


gnd|T 




"T|cp 



Pin Assignment 
for DIP, Flatpak and SOIC 





D2 Q1 NC Di Do 

B S B [5] a 




Q2 S Ji 




JL B Qo 


GND [lO] J 




l B MR 


NC [11] J 




I0NC 


CP [12] J 




K~ M vcc 


Q3 tH J| 




I |Q5 




51 @ 

D3 Q4 NC D4 Ds 






Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT174 consists of six edge-triggered D 
flip-flops with individual D inputs and Q outputs. 
The Clock (CP) and Master Reset (MR) are common 
to all flip-flops. Each D input's state is transferred 
to the corresponding flip-flop's output following 
the LOW-to-HIGH Clock (CP) transition. A LOW 
input to the Master Reset (MR) will force all 
outputs LOW independent of Clock or Data inputs. 
The 'AC/'ACT174 is useful for applications where 
the true output only is required and the Clock and 
Master Reset are common to all storage elements. 



Truth Table 



Inputs 


Output 


MR 


CP 


D 


Q 


L 


X 


X 


L 


H 


I 


H 


H 


H 


J 


L 


L 


H 


L 


X 


Q 



H = HIGH Voltage Level 

L= LOW Voltage Level 

X = Immaterial 

1= LOW-to-HIGH Transition of Clock 



Logic Diagram 



MR CP D 5 



D 3 



CD 

"7T 



CP 
CD 



CD 



CD 



CD 

T 



O CP 



CD 



Q3 



Q2 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


juA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT174) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V 

Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min 


Typ 


Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


90 
100 


100 
125 




65 
90 


70 
100 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn 


3.3 
5.0 


1.0 
1.0 


9.0 
6.0 


11.5 
8.5 


1.0 14.0 
1.0 10.5 


1.0 12.5 
1.0 9.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn 


3.3 
5.0 


1.0 
1.0 


8.5 
6.0 


11.0 
8.0 


1.0 13.0 
1.0 10.0 


1.0 12.0 
1.0 9.0 


ns 


3-6 


tPHL 


Propagation Delay 
MR to Qn 


3.3 
5.0 


1.0 
1.0 


9.0 
7.0 


11.5 
9.0 


1.0 13.5 
1.0 11.0 


1.0 12.5 
1.0 10.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Operating Requirements 






Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 
Dn to CP 


3.3 
5.0 


2.5 
2.0 


6.5 
5.0 


7.5 
5.5 


7.0 
5.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


3.3 
5.0 


1.0 
0.5 


3.0 
3.0 


3.0 
3.0 


3.0 
3.0 


ns 


3-9 


tw 


MR Pulse Width, LOW 


3.3 
5.0 


1.0 
1.0 


5.5 
5.0 


7.0 
5.0 


7.0 
5.0 


ns 


3-6 


tw 


CP Pulse Width 


3.3 
5.0 


1.0 
1.0 


5.5 
5.0 


7.0 
5.0 


7.0 
5.0 


ns 


3-6 


tree 


Recovery Time 
MRtoCP 


3.3 
5.0 






2.5 
2.0 


3.0 
2.0 


2.5 
2.0 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


165 200 


95 


140 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn 


5.0 


1.0 7.0 10.5 


1.0 11.5 


1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn 


5.0 


1.0 7.0 10.5 


1.0 11.0 


1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
MR to Qn 


5.0 


1.0 6.5 9.5 


1.0 12.0 


1.0 11.0 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5V 

AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 
Dn to CP 


5.0 


0.5 


1.5 


1.5 


1.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 


1.0 


2.0 


2.0 


2.0 


ns 


3-9 


tw 


MR Pulse Width, LOW 


5.0 


1.5 


3.0 


5.0 


3.5 


ns 


3-6 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


1.5 


3.0 


5.0 


3.5 


ns 


3-6 


tree 


Recovery Time 
MRtoCP 


5.0 


-1.0 


0.5 


0.5 


0.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 



Symbol 


Parameter 


54/74ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


85.0 


PF 


Vcc = 5.5 V 
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54AC/74AC175 • 54ACT/74ACT175 

Quad D Flip-Flop 



Description 

The 'AC/'ACT175 is a high-speed quad D flip-flop. 
The device is useful for general flip-flop 
requirements where clock and clear inputs are 
common. The information on the D inputs is stored 
during the LOW-to-HIGH clock transition. Both true 
and complemented outputs of each flip-flop are 
provided. A Master Reset input resets all flip-flops, 
independent of the Clock or D inputs, when LOW. 

• Edge-Triggered D-Type Inputs 

• Buffered Positive Edge-Triggered Clock 

• Asynchronous Common Reset 

• True and Complement Output 

• Outputs Source/Sink 24 mA 

• 'ACT175 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 




TTTTTTT 



mr[T 




Tijvcc 


QoU 




HJcb 


Qo[T 




u]Q3 


Do Gl 




HI 03 


Di[T 




IE 02 


Qi[? 




TT|Q2 


Qi[7 




T0IQ2 


gnd[? 




T|cp 


Pin Assignment 
for DIP, Flatpak and SOIC 


Qi Oi NC Do Qo 

B B s a 


/¥¥¥mfl 


k 


Q'S Jl 




tHJOo 


GND [jo] J| 




■:®m« 


NC d J| 




10NC 


CP0 J| 




t M Vcc 


Q? B?] J 




t [19] 03 


\ 


m ® m 

Q? D? NC D3 Q3 






Pin Assignment 
for LCC 





Pin Names 


Do- 


D3 


Data Inputs 


CP 




Clock Pulse Input 


MR 




Master Reset Input 


Qo - 


Q3 


True Outputs 


Q3- 


53 


Complement Outputs 



5-89 



AC175 • ACT175 



Functional Description 

The 'AC/'ACT175 consists of four edge-triggered D 
flip-flops with individual D inputs and Q and Q 
outputs. The Clock and Master Reset are common. 
The four flip-flops will store the state of their 
individual D inputs on the LOW-to-HIGH clock (CP) 
transition, causing individual Q and Q outputs to 
follow. A LOW input on the Master Reset (MR) will 
force all Q outputs LOW and £) outputs HIGH 
independent of Clock or Data inputs. The 
'AC/'ACT175 is useful for general logic applications 
where a common Master Reset and Clock are 
acceptable. 



Truth Table 



Inputs 


Outputs 


@tn, MR = H 


@tn + 1 


Dn 


Qn Qn 


L 
H 


L H 
H L 



H = HIGH Voltage Level 

L= LOW Voltage Level 

tn= Bit Time before Clock Pulse 

tn + 1 = Bit Time after Clock Pulse 



Logic Diagram 



MR CP D 3 




Q3 Q3 



Q2 Q2 



Q1 Q1 



Qo Qo 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/xA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


flk 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT175) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


118 

/ 160 






MHz 


3-3 


tPHL 


Propagation Delay 
CP to Qn or Qn 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPLH 


Propagation Delay 
CP to Qn or Qn 


3.3 
5.0 


8.5 
6.0 






"\ n f. 


3-6 


tPHL 


Propagation Delay 
MR to Qn 


3.3 
5.0 


7.5 
5.5 






\ ns| I 


3-6 


tPLH 


Propagation Delay 
MR to Qn 


3.3 
5.0 


8.5 
6.0 






nsW 


3-6 




* Voltage Range 3.3 is 3.0 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Sym^ok. 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, J 
HIGH or LOW 
Dn to CP 


3.3 1 

5.0/ 


4.5 
3.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 












ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


3.3 
5.0 


5.5 
4.0 








ns 


3-6 


tw 


MR Pulse Width, LOW 


3.3 
5.0 


5.5 
4.0 








l r V / / 


^3-6 


tree 


Recovery Time 
MRtoCP 


3.3 
5.0 












4jfe 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


175 160 


95 


145 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn or Qn 


5.0 


1.0 6.0 10.0 


1.0 11.5 


1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn or Qn 


5.0 


1.0 7.0 11.0 


1.0 13.0 


1.0 12.0 


ns 


3-6 


tPLH 


Propagation Delay 
MR to Qn 


5.0 


1.0 6.0 9.5 


1.0 11.5 


1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
MR to Qn 


5.0 


1.0 5.5 9.5 


1.0 11.0 


1.0 10.5 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts (H) 
(L) 


Setup Time 
Dn to CP 


5.0 


3.0 
3.0 


2.0 
2.5 


2.5 
3.0 


2.0 
2.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 





1.0 


1.0 


1.0 


ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


4.0 


3.0 


5.0 


3.5 


ns 


3-6 


tw 


MR Pulse Width, LOW 


5.0 


4.0 


3.5 


5.0 


4.0 


ns 


3-6 


tree 


Recovery Time, MR to CP 


5.0 








0.5 





ns 


3-9 



* Voltage Range 5.0 is 5.0 V±0.5 V 



Military parameters given herein are for general references only. For current military specifications and subgroup testing in- 
formation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 




Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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54AC/74AC190 • 54AC/74AC191 

Up/Down Counters with Preset and Ripple Clock 



Description 

The 'AC190 is a reversible BCD (8421) decade 
counter. The 'AC191 is a reversible modulo 16 
binary counter. Both feature synchronous counting 
and asynchronous presetting. The preset feature 
allows the 'AC190 and 'AC191 to be used in 
programmable dividers. The Count Enable input, 
the Terminal Count output and the Ripple Clock 
output make possible a variety of methods of 
implementing multistage counters. In the counting 
modes, state changes are initiated by the rising 
edge of the clock. 

• High-speed— 120 MHz Typical Count Frequency 

• Synchronous Counting 

• Asynchronous Parallel Load 

• Cascadable 

• Outputs Source/Sink 24 mA 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



RC 



_ PL P Pi P 2 P 3 
U/D 
CE 

CP TC 

Qo Qi Q2 Q3 



Pi[T 




\ 








Te] v cc 


Qi[7 












Ti]Po 


Qo[7 












14] cp 


ce[7 












]|]rc 


u/d[? 












12] TC 


q 2 [? 












Ti]pl 


Q 3 [7 












To]P2 


gnd[T 












T|P3 


Pin Assignment 
for DIP, Flatpak and SOIC 




Q2 

E 


U/D 

E 


NC 

B 


CI 

B 


Qo 

a 


k 


QsH J 












OQ1 


gnd[io] j 












K @pi 


nc[ti] j 












IT Hnc 


p *M J 












|T [20]VCC 


P2^3] J 












t 59] Po 



0^00 

PL TC NC RC" CP 

Pin Assignment 
for LCC 



Pin Names 


CE 


Count Enable Input 


CP 


Clock Pulse Input 


P0-P3 


Parallel Data Inputs 


PL 


Asynchronous Parallel Load Input 


U/D 


Up/Down Count Control Input 


Q0-Q3 


Flip-Flop Outputs 


RC 


Ripple Clock Output 


TC 


Terminal Count Output 
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Functional Description 

The 'AC190/'AC191 are synchronous up/down 
counters. The 'AC190 is a BCD decade counter 
while the 'AC191 is organized as a 4-bit binary 
counter. Both contain four edge-triggered flip-flops 
with internal gating and steering logic to provide 
individual preset, count-up and count-down 
operations. 

Each circuit has an asynchronous parallel load 
capability permitting the counter to be preset to 
any desired number. When the Parallel Load (PL) 
input is LOW, information present on the Parallel 
Load inputs (Po - P3) is loaded into the counter and 
appears on the Q outputs. This operation overrides 
the counting functions, as indicated in the Mode 
Select Table. 

A HIGH signal on the CE input inhibits counting. 
When CE is LOW, internal state changes are 
initiated synchronously by the LOW-to-HIGH 
transition of the clock input. The direction of 
counting is determined by the U/D input signal, as 
indicated in the Mode Select Table. CE and U/D 
can be changed with the clock in either state, 
provided only that the recommended setup and 
hold times are observed. 

Two types of outputs are provided as overflow/ 
underflow indicators. The terminal count (TC) 
output is normally LOW. It goes HIGH when the 
circuits reach zero in the count down mode or 
9 ('AC190) or 15 ('AC191) in the count up mode. 
The TC output will then remain HIGH until a state 
change occurs, whether by counting or presetting 
or until U/D is changed. The TC output should not 
be used as a clock signal because it is subject to 
decoding spikes. 

The TC signal is also used internally to enable the 
Ripple Clock (RC) output. The RC output is 
normally HIGH. When CE is LOW and TC is HIGH, 
RC output will go LOW when the clock next goes 
LOW and will stay LOW until the clock goes HIGH 
again. This feature simplifies the design of 
multistage counters,_as indicated in Figures a and 
b. In Figure a, each RC output is used as the clock 
input for the next higher stage. This configuration 
is particularly advantageous when the clock source 
has a limited drive capability, since it drives only 
the first stage. To prevent counting in all stages it 
is only necessary to inhibit the firs t stage, since a 
HIGH signal on CE inhibits the RC output pulse, as 
indicated in the RC Truth Table. A disadvantage of 



Mode Select Table 


Inputs 


Mode 


PL 


UE 


U/D 


CP 


H 
H 
L 
H 


L 
L 
X 
H 


L 
H 
X 
X 


S 

s 

X 
X 


Count Up 
Count Down 
Preset (Asyn.) 
No Change (Hold) 



RC Truth Table 



Inputs 


Outputs 


CE 


TC* 


CP 


RC 


L 
H 
X 


H 
X 
L 


TJ" 
X 
X 


"IT 
H 
H 



*TC is generated internally 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
I = LOW-to-HIGH Transition 




State Diagram 




COUNT UP ► 

COUNT DOWN — - ► 
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this configuration, in some applications, is the 
timing skew between state changes in the first and 
last stages. This represents the cumulative delay 
of the clock as it ripples through the preceding 
stages. 

A method of causing state changes to occur 
simultaneously in all stages is shown in Figure b. 
All clock inputs are driven in parallel and the RC 
outputs propagate the carry/borrow signals in 
ripple fashion. In this configuration the LOW state 
duration of the clock must be long enough to allow 
the negative-going edge of the carry/borrow signal 
to ripple through to the last stage before the clock 

Figure a: N-Stage Counter Using Ripple Clock 



goes HIGH. There is no such restriction on the 
HIGH state duration of the clock, since the RC 
output of any device goes HIGH shortly after its 
CP input goes HIGH. 

The configuration shown in Figure c avoids ripple 
delays and their associated restrictions. The CE 
input for a given stage is formed by combining the 
TC signals from all the preceding stages. Note that 
in order to inhibit counting an enable signal must 
be included in each carry gate. The simple inhibit 
scheme of Figures a and b doesn't apply, because 
the TC output of a given stage is not affected by 
its own CE. 



HRECTION 






























CONTROL 






























U/D 
CE 
CP 


RC 






U/D 
CE 
CP 


RC 






U/D 
CE 
CP 


RC 


O — 



















































































Figure b: Synchronous N-Stage Counter Using Ripple Carry/Borrow 



DIRECTION 
CONTROL 

































U/D 
CE 
CP 


RC 


° I 





U/D 
CE 
CP 


RC 


° I 


■ 


U/D 
CE 
CP 


RC 


O— 



































Figure c: Synchronous N-Stage Counter With Parallel Gated Carry/Borrow 
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Logic Diagram 



CP U/D 





Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC190 


54AC190 


74AC190 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Count 
Frequency 


3.3 
5.0 


88 
120 






MHz 


3-3 


tPLH 


Propagation Delay 

CP tjlk$)n 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn 


3.3 
5.0 


10.5 
7.5 






ns 


3-6 


tPLH 


"Propagation Delay 
CP to TC 


3.3 

^0 


15.0 
11.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


3.3 
5.0 


■> 13.0 

' 9.5 






ns 


3-6 


tPLH 


Propagation Delay \I> 
CP to RC 


3.3 
5.0 


ao 

6.5 






ns 


3-6 


tPHL 


Propagation Delay 
CP to RC 


3.3" 
5.0 


# 9.5 
7.0 






ns 


3-6 


tPLH 


Propagation Delay 
CEto RC 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CEtoRC 


3.3 
5.0 


8.5 
6.0 






ns 


3-6 


tPLH 


Propagation Delay 
U/D to RC 


3.3 
5.0 


11.0 
8.0 






/ P| 


3-6 


tPHL 


Propagation Delay 
D/D to RC 


3.3 
5.0 


10.5 
7.5 






^fk"*" 


" 3-6 


tPLH 


Propagation Delay 
U/D to TC 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
U/D to TC 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPLH 


Propagation Delay 
Pn to Qn 


3.3 
5.0 


10.5 
7.5 






ns 


3-6 


tPHL 


Propagation Delay 
Pn to Qn 


3.3 
5.0 


9.5 
7.0 






ns 


3-6 


tPLH 


Propagation Delay 
PL to Qn 


3.3 
5.0 


11.5 
8.5 






ns 


3-6 


tPHL 


Propagation Delay 
PLtoQn 


3.3 
5.0 


11.5 
8.5 






ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are 
information please request Fairchild 



for general references only. For current military specifications and subgroup testing 
's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





A Parameter 


Vcc* 

(V) 


74AC190 


54AC190 


74AC190 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


v^etup Time^ 
HIGH or LOW 
Pn to PL 


3.3 
v 5.0 


4.5 
3.0 








ns 


3-9 


th 


Hold Time, ffiGH of LOW 
Pn to PL 


5:0 


-0.5 








ns 


3-9 


ts 


Setup Time, LOW v C 
CEtoCP 


3.3 
5,0 


7.0 
5.0 








ns 


3-9 


th 


Hold Time, LOW 
CE to CP 


3.3 
5.0 


-1.5 
- 1 .0 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
U/D to CP 


3.3 
5.0 


7.0 
5.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
U/D to CP 


3.3 
5.0 


-1.5 
-1.0 








M] s 


3-9 


tw 


PL Pulse Width, LOW 


3.3 
5.0 


5.5 
6.0 








ns 


^3-6 


tw 


CP Pulse Width, LOW 


3.3 
5.0 


5.5 
6.0 








v? ' ns 


3-6 


tree 


Recovery Time 
PLtoCP 


3.3 
5.0 


4.5 
3.0 








ns 


3-9 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC191 


54AC191 


74AC191 


Units 




Symbol 


Ta = 
Cl 


= +25°C 
= 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




fmax 


Maximum Count 
Frequency 


3.3 
5.0 


70 
90 


105 
133 




60 
80 


65 
85 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn 


3.3 
5.0 


3.0 
2.0 


8.5 
6.0 


15.0 
11.0 


1.0 
1.0 


17.5 
13.0 


1.0 
1.0 


16.0 
12.0 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn 


3.3 
5.0 


3.0 
2.0 


8.5 
6.0 


14.5 
10.5 


1.0 
1.0 


17.5 
12.5 


1.0 
1.0 


16.0 
11.5 


ns 


3-6 


tPLH 


Propagation Delay 
CP to TC 


3.3 
5.0 


4.0 
3.0 


10.5 
7.5 


18.0 
12.0 


1.0 
1.0 


22.0 
15.5 


1.0 
1.0 


20.0 
14.0 


ns 


3-6 


tPHL 


Propagation Delay 
CP to TC 


3.3 
5.0 


4.5 
3.0 


10.5 
7.5 


17.5 
12.5 


1.0 
1.0 


20.5 
15.0 


1.0 
1.0 


19.0 
13.5 


ns 


3-6 


tPLH 


Propagation Delay 
CPto RC 


3.3 
5.0 


3.0 
2.5 


7.5 
5.5 


12.0 
9.5 


1.0 
1.0 


14.5 
11.0 


1.0 
1.0 


13.5 
10.5 


ns 


3-6 


tPHL 


Propagation Delay 
CPto RC 


3.3 
5.0 


2.5 
2.0 


7.0 
5.0 


11.5 
8.5 


1.0 
1.0 


14.0 
10.0 


1.0 
1.0 


12.5 
9.5 


ns 


3-6 


tPLH 


Propagation Delay 
CEtoRC 


3.3 
5.0 


2.5 
1.5 


7.0 
5.0 


12.0 
8.5 


1.0 
1.0 


15.0 
10.5 


1.0 
1.0 


13.5 
9.5 


ns 


3-6 


tPHL 


Propagation Delay 
UEto RC 


3.3 
5.0 


2.5 
1.5 


6.5 
5.0 


11.0 
8.0 


1.0 
1.0 


14.0 
10.0 


1.0 
1.0 


12.5 
9.0 


ns 


3-6 


tPLH 


Propagation Delay 
U/D to RC 


3.3 
5.0 


2.5 
1.5 


6.5 
5.0 


12.5 
9.0 


1.0 
1.0 


16.0 
11.5 


1.0 
1.0 


14.5 
10.0 


ns 


3-6 


tPHL 


Propagation Delay 
U/D to RC 


3.3 
5.0 


2.5 
1.5 


7.0 
5.0 


12.0 
8.5 


1.0 
1.0 


15.5 
11.0 


1.0 
1.0 


13.5 
10.0 


ns 


3-6 


tPLH 


Propagation Delay 
U/D to TC 


3.3 
5.0 


2.5 
2.0 


7.0 
5.0 


11.5 
8.5 


1.0 
1.0 


14.5 
10.5 


1.0 
1.0 


13.5 
9.5 


ns 


3-6 


tPHL 


Propagation Delay 
U/D to TC 


3.3 
5.0 


2.5 
1.5 


6.5 
5.0 


11.0 
8.5 


1.0 
1.0 


13.5 
10.5 


1.0 
1.0 


12.5 
9.5 


ns 


3-6 


tPLH 


Propagation Delay 
Pn to Qn 


3.3 
5.0 


3.0 
2.0 


8.0 
5.5 


13.5 
9.5 


1.0 
1.0 


17.0 
11.5 


1.0 
1.0 


15.5 
10.5 


ns 


3-6 


tPHL 


Propagation Delay 
Pn to Qn 


3.3 
5.0 


3.0 
2.0 


7.5 
5.5 


13.0 
9.5 


1.0 
1.0 


16.5 
11.5 


1.0 
1.0 


14.5 
10.5 


ns 


3-6 


tPLH 


Propagation Delay 
PLtoQn 


3.3 
5.0 


3.5 
2.0 


9.5 
5.5 


14.5 
9.5 


1.0 
1.0 


19.0 
11.5 


1.0 
1.0 


17.5 
10.5 


ns 


3-6 


tPHL 


Propagation Delay 
PLtoQn 


3.3 
5.0 


3.0 
2.0 


8.0 
6.0 


13.5 
10.0 


1.0 
1.0 


16.5 
12.0 


1.0 
1.0 


15.5 
11.0 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V± 0.5 V 

Military parameters given herein are 
information please request Fairchild 



for general references only. For current military specifications and subgroup testing 
's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC191 


54AC191 


74AC191 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
PntoFT 


3.3 
5.0 


1.0 
0.5 


3.0 
2.0 


3.5 
3.0 


3.0 
2.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Pn to PL 


3.3 
5.0 


-1.5 
-0.5 


0.5 
1.0 


1.0 
1.0 


1.0 
1.0 


ns 


3-9 


ts 


Setup Time, LOW 
CEtoCP 


3.3 
5.0 


3.0 
1.5 


6.0 
4.0 


7.5 
5.0 


7.0 
4.5 


ns 


3-9 


th 


Hold Time, LOW 
UEtoCP 


3.3 
5.0 


-4.0 
-2.5 


-0.5 



-0.5 



-0.5 



ns 


3-9 


ts 


Setup Time, HIGH or 
LOW, U/D to CP 


3.3 
5.0 


4.0 
2.5 


8.0 
5.5 


10.5 
7.0 


9.0 
6.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
U/D to CP 


3.3 
5.0 


-5.0 
-3.0 



0.5 



0.5 



0.5 


ns 


3-9 


tw 


PL Pulse Width, LOW 


3.3 
5.0 


2.0 
1.0 


3.5 
1.0 


4.5 
1.0 


4.0 
1.0 


ns 


3-6 


tw 


CP Pulse Width, LOW 


3.3 
5.0 


2.0 
2.0 


3.5 
3.0 


4.5 
4.0 


4.0 
4.0 


ns 


3-6 


tree 


Recovery Time 
PLtoCP 


3.3 
5.0 


-0.5 
-1.0 














ns 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


75.0 


PF 


Vcc = 5.5 V 
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54AC/74AC192 • 54AC/74AC193 

Up/Down Counters with Separate Up/Down Clocks 



Description 

The 'AC192 is an up/down BCD decade (8421) 
counter. The 'AC193 is an up/down modulo-16 
binary counter. Separate Count Up and Count 
Down Clocks are used, and in either counting 
mode the outputs change state synchronously with 
the LOW-to-HIGH transitions on the clock inputs. 

Separate Terminal Count Up and Terminal Count 
Down outputs are provided that are used as the 
clocks for a subsequent stage without extra logic, 
thus simplifying multistage counter designs. 
Individual preset inputs allow the circuit to be used 
as a programmable counter. Both the Parallel Load 
(PL) and the Master Reset (MR) inputs 
asynchronously override the clocks. 

• High-Speed— 120 MHz Typical Count Frequency 

• Synchronous Counting 

• Asynchronous Parallel Load and Master Reset 

• Outputs Source/Sink 24 mA 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



ii 



PL Po Pi P 2 P3 

CPu TCu 

CP D TCd 

MR Qo Qi Q 2 Q3 



Pi[T 


v — J 


T?|vcc 


Qi[7 




H]Po 


Qo[7 




TT|mr 


cp d |T 




"hItcd 


cpu(T 




31] TCu 


Q2JT 




77] pl 


Q 3 |T 




To]P2 


gnd|T 




T]p 3 



Pin Assignment 
for DIP, Flatpak and SOIC 





Q2 

H 


CPu 




NC 


CPd Qo 


k 


Qs[9] J 










rHQi 


GND^O] J| 










■lLUpi 


NC[jl] J| 










I0NC 


Pa [12] J 










IT M^cc 


P2|3] J| 










ft [J9] Po 






PL 


TCu NC 


1 M 

TCd MR 






Pin 


Assignment 
for LCC 





Pin Names 

CPu Count Up Clock Input 

CPd Count Down Clock Input 

MR Asynchronous Master Reset Input 

PL Asynchronous Parallel Load Input 

Po - P3 Parallel Data Inputs 

Qo - Q3 Flip-flop Outputs 

TCd Terminal Count Down (Borrow) Output 

TCu Terminal Count Up (Carry) Output 
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Logic Diagram 
'AC192 



TCu TC D 

(CARRY) (BORROW) 



i 



X 



p 3 - 



P1-E 



Po- 



A A 



A 



PL 



pOrO* 



^Dn 



fHo 






O 



— L/- 1 L-_ K _ Q 



pojo» 



MJ 



F*>jt> 



J QH 



r cp 



K C D S ° 



5 



-^>-Q3 



Sd 
J Q 

CP 
K C D Q 



5 



K c D Q 



s 



j Cd qH 



cp 



KC D °" 



-«>-Q2 



-°>-Qi 



■<>— Qo 



A 



CPu CP D 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Logic Diagram 
'AC193 



TCu TC D 

(CARRY) (BORROW) 



p 2 . 



I I 



t 



PL 



pO^P 



&^ 




£^f> 



Sw: 



pjt> 




o 



J D Q 
CP 

K C D Q ^ 



~5 



■^t>-Q3 



i 



S D 
J Q 

CP 

K p Q|o- 

c D 



5 



S D 
J Q 

CP 



3 



Sd 
J Q 

CP 
KC D Q I* 



p^t> 



5 



-°>-Q2 



-o>~Ql 



^t>-Qo 



CPu CP D 



A 



MR 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Functional Description 

The 'AC192/'AC193 are asynchronously presettable 
counters. The 'AC192 is a decade counter while the 
'AC193 is organized for 4-bit binary operation. They 
both contain four edge-triggered flip-flops, with 
internal gating and steering logic to provide master 
reset, individual preset, count up and count down 
operations. 

A LOW-to-HIGH transition on the CP input to each 
flip-flop causes the output to change state. 
Synchronous switching, as opposed to ripple 
counting, is achieved by driving the steering gates 
of all stages from a common Count Up line and a 
common Count Down line, thereby causing all 
state changes to be initiated simultaneously. A 
LOW-to-HIGH transition on the Count Up input will 
advance the count by one; a similar transition on 
the Count Down input will decrease the count by 
one. While counting with one clock input, the other 
should be held HIGH, as indicated in the Function 
Table. Otherwise, the circuit will either count by 
twos or not at all, depending on the state of the 
first flip-flop, which cannot toggle as long as either 
clock input is LOW. 

The Terminal Count Up (TCu) and Terminal Count 
Down (TCd) outputs are normally HIGH. When the 
circuit has reached the maximum count state; 9 
('AC192) or 15 ('AC193), the reset HIGH-to-LOW 
transition of the Count Up Clock will cause TCu to 
go LOW. TCu will stay LOW until CPu goes HIGH 
again, thus effectively repeating the Count Up 
Clock, but delayed by two gate delays. Similarly, 
the TCd output will go LOW when the circuit is in 
the zero state and the Count Down Clock goes 
LOW. Since the TC outputs repeat the clock 
waveforms, they can be used as the clock input 
signals to the next higher order circuit in a 
multistage counter. 

TCu = Qo*Qi«Q2»Q3*CPu ('AC192) 
TCu = Qo*QfQ2»Q3*CPu ('AC193) 
TCu = Qo»Qi •Q2»Q3«CPd 

Both the 'AC192 and the 'AC193 have an 
asynchronous parallel load capability permitting 
the counter to be preset. When the Parallel Load 
(PL) and the Master Reset (MR) inputs are LOW, 
information present on the Parallel Data input 
(Po - P3) is loaded into the counter and appears on 
the outputs regardless of the conditions of the 
clock inputs. A HIGH signal on the Master Reset 



input will disable the preset gates, override both 
clock inputs, and latch each Q output in the LOW 
state. If one of the clock inputs is LOW during and 
after a reset or load operation, the next LOW-to- 
HIGH transition of that clock will be interpreted as 
a legitimate signal and will be counted. 

Function Table 



MR 


PL 


CPU 


CPd 


Mode 


H 


X 


X 


X 


Reset (Asyn.) 


L 


L 


X 


X 


Preset (Asyn.) 


L 


H 


H 


H 


No Change 


L 


H 


X 


H 


Count Up 


L 


H 


H 


I 


Count Down 



H = HIGH Voltage Level 
L= LOW Voltage Level 



State Diagrams 
'AC192 



X = Immaterial 

J"= LOW-to-HIGH Transition 




COUNT UP 
-COUNT DOWN 



'AC193 




— ^COUNT UP 
— COUNT DOWN 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


jLlA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





/% Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


■ Maximum Count 
Frequency 


3.3 
5.0 


88 
120 






MHz 


3-3 


tPLH 


Propagation Delay 

CPu or CPd to TCu orTCo 


5.0 


15.0 
11.0 






ns 


3-6 


tPHL 


Propagation Delay 

CPu or CPd to TCu or f Gta^ 


3.3 
5.0 


13.0 
9.5 






ns 


3-6 


tPLH 


Propagation Delay 
CPu or CPd to Qn 


3.3 
5.0 


9.5 ^ 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CPu or CPd to Qn 


3.3 
5.0 


10.5 
7.5 






ns 


3-6 


tPLH 


Propagation Delay 
Pn to Qn 


3.3 
5.0 


9.5 V 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
Pn to Qn 


3.3 
5.0 


9.5 
7.0 






I s ) ns 


3-6 


tPLH 


Propagation Delay 
PL to Qn 


3.3 
5.0 


12.5 
9.0 






^flt? 


3-6 


tPHL 


Propagation Delay 
PLtoQn 


3.3 
5.0 


11.0 
8.0 






ns 


3-6 


tPHL 


Propagation Delay 
MRtoQn 


3.3 
5.0 


12.5 
9.0 






ns 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics, continued 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol / 


Ta= +25°C 
Ci_ = 50pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
MRtoTCu 


B.3 
/5.0 


12.5 
9.0 






ns 


3-6 


tPHL 


Propagation Delay 
MRtoTCD 


,3.3 
5.0 


11.0 
8.0 






ns 


3-6 


tPLH 


Propagation Delay 
PLtoTCuorTCD 


3.3 
5.0 


11.5 
8.5 






ns 


3-6 


tPHL 


Propagation Delay 
PLtoTCuorTCD 


3.3 
5.0 


9.5 
7.0 






) B^ 


3-6 


tPLH 


Propagation Delay 
PntoTCuorTCD 


3.3 
5.0 


11.5 
8.5 






rfs/" 


3-6 


tPHL 


Propagation Delay 
PntoTCuorTCD 


3.3 
5.0 


11.5 
8.5 






ns 


3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 
(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 


< 


Typ 


Guaranteed Minimum 




ts 


Setup Time, HIGH or 
LOW, Pn to PL 


3.3 


4.5 
3.0 








ns 


3-9 


th 


Hold Time, ftlG^i4rLb# 
Pn to PL 


Z 5 - 


-0.5 








ns 


3-9 


tw 


PL Pulse Width, LOW X 


S ^3 


6.0 








ns 


3-6 


tw 


CPu or CPd Pulse Width, 
LOW 


3.3 
5.0 


A.ky 








ns 


3-6 


tw 


CPu or CPd Pulse Width, 
LOW (Change of 
Direction) 


3.3 
5.0 


9.0 
6.5 




,. 




ns 


3-6 


tw 


MR Pulse Width, HIGH 


3.3 
5.0 


7.0 
5.0 




""* "' -, 




v ns 


3-6 


tree 


Recovery Time 
PL to CPu or CPd 


3.3 
5.0 


4.5 
3.0 








•nV*"* 


3-9 


tree 


Recovery Time 
MR to CPu or CPd 


3.3 
5.0 


8.5 
6.0 








ns 


3-9 



* Voltage Range 3.3 is 3.3 V± 0.3 V 
Voltage Range 5.0 is 5.0 V± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


pF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC240 • 54ACT/74ACT240 

Octal Buffer/Line Driver With 3-State Outputs 



Description 

The 'AC/'ACT240 is an octal buffer and line driver 
designed to be employed as a memory address 
driver, clock driver and bus oriented transmitter or 
receiver which provides improved PC board 
density. 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Outputs Source/Sink 24 mA 

• 'ACT240 has TTL-Compatible Inputs 

Ordering Code: See Section 6 
Truth Tables 



Connection Diagrams 



Inputs 


Outputs 


SE1 


D 


(Pins 12, 14, 16, 18) 


L 

L 
H 


L 
H 
X 


H 
L 

Z 




Inputs 


Outputs 


OE2 


D 


(Pins 3, 5, 7, 9) 


L 

L 
H 


L 
H 
X 


H 
L 

Z 



H = HIGH Voltage Level 
L = LOWVoltage Level 
X = Immaterial 
Z = High Impedance 




Pin Assignment 
for DIP, Flatpak and SOIC 



E E B B H 





^ 111 M 



Pin Assignment 
for LCC 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/xA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/xA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT240) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




tPLH 


Propagation Delay 
Data to Output 


3.3 
5.0 


1.0 
1.0 


6.0 
4.5 


8.0 
6.5 


1.0 
1.0 


11.0 
8.5 


1.0 9.0 
1.0 7.0 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output 


3.3 
5.0 


1.0 
1.0 


5.5 
4.5 


8.0 
6.0 


1.0 
1.0 


10.5 
8.0 


1.0 8.5 
1.0 6.5 


ns 


3-5 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


6.0 
5.0 


10.5 
7.0 


1.0 
1.0 


11.5 
9.0 


1.0 11.0 
1.0 8.0 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


10.0 
8.0 


1.0 
1.0 


13.0 
10.5 


1.0 11.0 
1.0 8.5 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


7.0 
6.5 


10.0 
9.0 


1.0 
1.0 


12.5 
10.5 


1.0 10.5 
1.0 9.5 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


7.5 
6.5 


10.5 
9.0 


1.0 
1.0 


13.5 
11.0 


1.0 11.5 
1.0 9.5 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Ci_ = 50pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




tPLH 


Propagation Delay 
Data to Output 


5.0 


1.0 


6.0 


8.5 


1.0 


9.5 


1.0 9.5 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output 


5.0 


1.0 


5.5 


7.5 


1.0 


9.0 


1.0 8.5 


ns 


3-5 


tPZH 


Output Enable Time 


5.0 


1.0 


7.0 


8.5 


1.0 


10.0 


1.0 9.5 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


7.0 


9.5 


1.0 


11.5 


1.0 10.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


8.0 


9.5 


1.0 


11.0 


1.0 10.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


6.5 


10.0 


1.0 


11.5 


1.0 10.5 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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54AC/74AC241 • 54ACT/74ACT241 

Octal Buffer/Line Driver With 3-State Outputs 



Description 

The 'AC/'ACT241 is an octal buffer and line driver 
designed to be employed as a memory address 
driver, clock driver and bus-oriented transmitter or 
receiver which provides improved PC board 
density. 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Outputs Source/Sink 24 mA 

• 'ACT241 has TTL-Compatible Inputs 

Ordering Code: See Section 6 
Truth Tables 



Connection Diagrams 



Inputs 


(Pins 


Outputs 


OEi 


D 


12, 14, 16, 18) 


L 
L 
H 


L 
H 
X 


L 
H 

Z 




Inputs 


(P 


Outputs 


OE2 


D 


ns 3, 5, 7, 9) 


H 
H 
L 


L 
H 
X 


L 
H 
Z 



H = HIGH Voltage Level 
L=LOWVoltage Level 
X = Immaterial 
Z=High Impedance 




gnoQo 



Pin Assignment 
for DIP, Flatpak and SOIC 



a s a a a 




0^00 



Pin Assignment 
for LCC 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT241) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Data to Output 


3.3 
5.0 


1.0 
1.0 


6.0 
5.0 


9.0 
7.0 


1.0 
1.0 


12.0 
9.5 


1.0 
1.0 


10.0 
7.5 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output 


3.3 
5.0 


1.0 
1.0 


6.0 
4.5 


9.0 
7.0 


1.0 
1.0 


11.0 
9.0 


1.0 
1.0 


10.5 
7.5 


ns 


3-5 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


6.5 
5.5 


12.5 
9.0 


1.0 
1.0 


13.0 
10.0 


1.0 
1.0 


13.0 
9.5 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


12.0 
9.0 


1.0 
1.0 


13.0 
10.0 


1.0 
1.0 


13.0 
9.5 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


8.0 
6.5 


12.0 
10.0 


1.0 
1.0 


13.0 
11.5 


1.0 
1.0 


12.5 
10.5 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


7.0 
6.0 


12.5 
10.0 


1.0 
1.0 


13.0 
11.5 


1.0 
1.0 


13.5 
10.5 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta=-40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




tPLH 


Propagation Delay 
Data to Output 


5.0 


1.0 


6.5 


9.0 


1.0 


10.0 


1.0 10.0 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output 


5.0 


1.0 


7.0 


9.0 


1.0 


10.0 


1.0 10.0 


ns 


3-5 


tPZH 


Output Enable Time 


5.0 


1.0 


6.0 


9.0 


1.0 


11.5 


1.0 10.0 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


7.0 


10.0 


1.0 


12.5 


1.0 11.0 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


8.0 


10.5 


1.0 


12.5 


1.0 11.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


7.0 


10.5 


1.0 


12.5 


1.0 11.5 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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54AC/74AC244 • 54ACT/74ACT244 

Octal Buffer/Line Driver With 3-State Outputs 



Description 

The 'AC/'ACT244 is an octal buffer and line driver 
designed to be employed as a memory address 
driver, clock driver and bus-oriented 
transmitter/receiver which provides improved PC 
board density. 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Outputs Source/Sink 24 mA 

• 'ACT244 has TTL-Compatible Inputs 



Truth Tables 



Connection Diagrams 



Inputs 


Outputs 


OE1 


D 


(Pins 12, 14, 16, 18) 


L 
L 
H 


L 
H 
X 


L 
H 

Z 




Inputs 


Outputs 


OE2 


D 


(Pins 3, 5, 7, 9) 


L 

L 
H 


L 
H 
X 


L 
H 

Z 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
Z=High Impedance 



OEi[7 

s 
e 

E 
E 
£ 
E 
E 
E 

GNOQO 


\l 


i 




20lvcc 
J9]OE2 

33 
33 

Tsl 


\ 


— 1 




\ 






\ 


— J, 




\ 






15] 

13 

ni 
m 

13 


V 


— 1 




\ 






vL_ 


L 


vr 



Pin Assignment 
for DIP, Flatpak and SOIC 



E E @ B H 





[l9] OE2 



M @ 

Pin Assignment 
forLCC 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


ixk 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


Ilk 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT244) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Data to Output 


3.3 
5.0 


1.0 
1.0 


6.5 
5.0 


9.0 
7.0 


1.0 
1.0 


12.5 
9.5 


1.0 
1.0 


10.0 
7.5 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output 


3.3 
5.0 


1.0 
1.0 


6.5 
5.0 


9.0 
7.0 


1.0 
1.0 


12.0 
9.0 


1.0 
1.0 


10.0 
7.5 


ns 


3-5 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


6.0 
5.0 


10.5 
7.0 


1.0 
1.0 


11.5 
9.0 


1.0 
1.0 


11.0 
8.0 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


10.0 
8.0 


1.0 
1.0 


13.0 
10.5 


1.0 
1.0 


11.0 
8.5 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


7.0 
6.5 


10.0 
9.0 


1.0 
1.0 


12.5 
10.5 


1.0 
1.0 


10.5 
9.5 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


7.5 
6.5 


10.5 
9.0 


1.0 
1.0 


13.0 
11.0 


1.0 
1.0 


11.5 
9.5 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta 

Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




tPLH 


Propagation Delay 
Data to Output 


5.0 


1.0 


6.5 


9.0 


1.0 


10.0 


1.0 10.0 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output 


5.0 


1.0 


7.0 


9.0 


1.0 


10.0 


1.0 10.0 


ns 


3-5 


tPZH 


Output Enable Time 


5.0 


1.0 


6.0 


8.5 


1.0 


9.5 


1.0 9.5 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


7.0 


9.5 


1.0 


11.0 


1.0 10.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


7.0 


9.5 


1.0 


11.0 


1.0 10.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


7.5 


10.0 


1.0 


11.5 


1.0 10.5 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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54AC/74AC245 • 54ACT/74ACT245 

Octal Bidirectional Transceiver With 3-State Inputs/Outputs 



Description 

The 'AC/'ACT245 contains eight non-inverting 
bidirectional buffers with 3-state outputs and is 
intended for bus-oriented applications. Current 
sinking capability is 24 mA at both the A and B 
ports. The Transmit/Receive (T/R) input determines 
the direction of data flow through the bidirectional 
transceiver. Transmit (active-HIGH) enables data 
from A ports to B ports; Receive (active-LOW) 
enables data from B ports to A ports. The Output 
Enable input, when HIGH, disables both A and B 
ports by placing them in a High Z condition. 

• Noninverting Buffers 

• Bidirectional Data Path 

• A and B Outputs Source/Sink 24 mA 

• 'ACT245 has TTL-Compatible Inputs 



Connection Diagrams 




Ordering Code: See Section 6 



Pin Assignment 
for DIP, Flatpak and SOIC 



Pin Names 


OE 


Output Enable Input 


T/R 


Transmit/Receive Input 


Ao- A7 


Side A 3-State Inputs or 




3-State Outputs 


Bo- B7 


Side B 3-State Inputs or 




3-State Outputs 



Truth Table 



Inputs 


Outputs 


OE 


T/R 


L 
L 
H 


L 
H 
X 


Bus B Data to Bus A 
Bus A Data to Bus B 
High Z State 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X= Immaterial 



A6 A5 A4 A3 A2 

h iii @ a 




B4 B3 B2 Bi Bo 

Pin Assignment 
for LCC 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


HA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT245) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 

An tO Bn Or Bn to An 


3.3 
5.0 


1.0 
1.0 


5.0 
3.5 


8.5 
6.5 


1.0 
1.0 


11.5 
8.5 


1.0 
1.0 


9.0 
7.0 


ns 


3-5 


tPHL 


Propagation Delay 

An tO Bn Or Bn to An 


3.3 
5.0 


1.0 
1.0 


5.0 
3.5 


8.5 
6.0 


1.0 
1.0 


10.0 
7.5 


1.0 
1.0 


9.0 
7.0 


ns 


3-5 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


7.0 
5.0 


11.5 
8.5 


1.0 
1.0 


13.5 
10.0 


1.0 
1.0 


12.5 
9.0 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


12.0 
9.0 


1.0 
1.0 


14.5 
10.5 


1.0 
1.0 


13.5 
9.5 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


6.5 
5.5 


12.0 
9.0 


1.0 
1.0 


13.5 
10.5 


1.0 
1.0 


12.5 
10.0 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


11.5 
9.0 


1.0 
1.0 


14.0 
10.5 


1.0 
1.0 


13.0 
10.0 


ns 


3-8 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



Military parameters given herein are 
information please request Fairchild 



for general references only. For current military specifications and subgroup testing 
s Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 



• 


Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125 °C 
50 pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 

An to Bn or Bn to An 


5.0 


1.0 


4.0 7.5 


1.0 


9.0 


1.0 


8.0 


ns 


3-5 


tPHL 


Propagation Delay 

An to Bn or Bn tO An 


5.0 


1.0 


4.0 8.0 


1.0 


10.0 


1.0 


9.0 


ns 


3-5 


tPZH 


Output Enable Time 


5.0 


1.0 


5.0 10.0 


1.0 


12.0 


1.0 


11.0 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


5.5 10.0 


1.0 


13.0 


1.0 


12.0 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


5.5 10.0 


1.0 


12.0 


1.0 


11.0 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


5.0 10.0 


1.0 


12.0 


1.0 


11.0 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Oapacitance 


4.5 


PF 


Vcc = 5.5 V 


Ci/o 


Input/Output 
Capacitance 


15.0 


pF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


45.0 


PF 


Vcc = 5.5 V 
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54AC/74AC251 • 54 ACT/74 ACT251 

8-lnput Multiplexer With 3-State Outputs 



Description 

The 'AC/'ACT251 is a high-speed 8-input digital 
multiplexer. It provides, in one package, the ability 
to select one bit of data from up to eight sources. 
It can be used as universal function generator to 
generate any logic function of four variables. Both 
true and complementary outputs are provided. 

• Multifunctional Capability 

• On-Chip Select Logic Decoding 

• Inverting and Noninverting 3-State Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT251 has TTLCompatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 




Pin Names 

So - S2 Select Inputs 

3-State Output Enable Input 
Multiplexer Inputs 
3-State Multiplexer Output 
Complementary 3-State Multiplexer 
Output 



OE 

I0-I7 

Z 

z 



lafT 


^ 1 


TIJVcc 


I2GE 




Tslu 


iiQT 




u\ 15 


■o [± 




HI 16 


zU 




T2I 17 


z[? 




13 So 


oi[T 




™]si 


gnd[? 




T|s 2 



Pin Assignment 
for DIP, Flatpak and SOIC 





z 

B 


z 




NC lo 


h 

a 


k 


OE® J 










r [U12 


GND [jo] J 










CIU '3 


NC 53 Jl 










r m nc 


S2 M M 










t Ho] Vcc 


&i 1 










t BE 14 




m 

SO 17 


NC 16 


EH 

15 






Pin 


Assignment 
for LCC 
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Functional Description 

This device is a logical implementation of a single- 
pole, 8-position switch with the switch position 
controlled by the state of three Select inputs, So, 
Si, S2. Both true and complementary outputs are 
provided. The Output Enable input (UE) is active 
LOW. When it is activated, the logic function 
provided at the output is: 

Z = OE*(lo»So*Si •Jk + h •So«Si »S2 + 
l2«So»Si «S2 + l3»So»Si »S2 + 

U«S0»S1 »S2 + I5»S0«S1 «S2 + 
|6*S0«S1*S2+ I7»S0»S1»S2) 

When the Output Enable is HIGH, both outputs are 
in the high impedance (High Z) state. This feature 
allows multiplexer expansion by tying the outputs 
of up to 128 devices together. When the outputs of 
the 3-state devices are tied together, all but one 
device must be in the high impedance state to 
avoid high currents that would exceed the 



maximum ratings. The Output Enable signals 
should be designed to ensure there is no overlap 
in the active-LOW portion of the enable voltages. 



Truth Table 


■^ 






Inputs 


Outputs 


UE 


S2 


Si 


So 


Z Z 


H 


X 


X 


X 


Z Z 


L 


L 


L 


L 


lo lo 


L 


L 


L 


H 


h h 


L 


L 


H 


L 


l2 l2 


L 


L 


H 


H 


l3 l3 


L 


H 


L 


L 


U U 


L 


H 


L 


H 


l5 l5 


L 


H 


H 


L 


l6 |6 


L 


H 


H 


H 


l7 l7 



H = HIGH Voltage Level 
L=LOWVoltage Level 
X = Immaterial 
Z = High Impedance 



Logic Diagram 



■>- 



S, >c 

So ^o- 

61 o^— 



O f ol 



fffWWTO 



T 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



5-122 



AC251 • ACT251 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


^A 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/cA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT251) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= + 25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta = 

tO 4 

Cl = 


-40°C 
■85°C 
50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Sn to Z or Z 


3.3 
5.0 


1.0 
1.0 


11.5 
8.5 


17.5 
12.5 


1.0 
1.0 


21.0 
15.5 


1.0 
1.0 


19.0 
13.5 


ns 


3-6 


tPHL 


Propagation Delay 
Sn to Z or Z 


3.3 
5.0 


1.0 
1.0 


11.0 
8.0 


17.5 
12.5 


1.0 
1.0 


21.0 
15.5 


1.0 
1.0 


19.0 
13.5 


ns 


3-6 


tPLH 


Propagation Delay 
In to Z or Z 


3.3 
5.0 


1.0 
1.0 


10.0 
7.0 


14.0 
10.0 


1.0 
1.0 


17.0 
12.0 


1.0 
1.0 


15.5 
11.0 


ns 


3-5 


tPHL 


Propagation Delay 
In to Z or Z 


3.3 
5.0 


1.0 
1.0 


9.0 
6.5 


14.0 
10.0 


1.0 
1.0 


16.5 
12.0 


1.0 
1.0 


15.5 
11.0 


ns 


3-5 


tPZH 


Output Enable Time 
OE to Z or Z 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


11.0 
8.0 


1.0 
1.0 


13.0 
10.0 


1.0 
1.0 


12.0 
9.0 


ns 


3-7 


tPZL 


Output Enable Time 
OE to Z or Z 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


11.0 
8.0 


1.0 
1.0 


13.0 
10.0 


1.0 
1.0 


12.0 
9.0 


ns 


3-8 


tPHZ 


Output Disable Time 
OE to Z or Z 


3.3 
5.0 


3.5 
2.5 


8.5 
7.0 


11.5 
9.5 


3.5 
2.5 


14.0 
11.0 


3.5 
2.5 


13.0 
10.0 


ns 


3-7 


tPLZ 


Output Disable Time 
OE to Z or Z 


3.3 
5.0 


4.0 
3.0 


7.0 
5.5 


11.0 
8.0 


4.0 
3.0 


13.0 
10.0 


4.0 
3.0 


12.0 
8.5 


ns 


3-8 




* Voltage Range 3.3 is 3.3 V ±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Sn to Z or Z 


5.0 


1.0 


7.0 


13.5 


1.0 


16.5 


1.0 


13.0 


ns 


3-6 


tPHL 


Propagation Delay 
Sn to Z or Z 


5.0 


1.0 


7.5 


13.0 


1.0 


16.0 


1.0 


14.5 


ns 


3-6 


tPLH 


Propagation Delay 
In to Z or Z 


5.0 


1.0 


5.5 


10.0 


1.0 


13.0 


1.0 


10.5 


ns 


3-5 


tPHL 


Propagation Delay 
In to Z or Z 


5.0 


1.0 


6.5 


10.5 


1.0 


13.0 


1.0 


12.0 


ns 


3-5 


tPZH 


Output Enable Time 
CE to Z or Z 


5.0 


1.0 


5.0 


9.0 


1.0 


11.0 


1.0 


9.0 


ns 


3-7 


tPZL 


Output Enable Time 
CE to Z or Z 


5.0 


1.0 


4.5 


9.0 


1.0 


11.0 


1.0 


8.5 


ns 


3-8 


tPHZ 


Output Disable Time 
GE to Z or Z 


5.0 


1.0 


6.0 


10.5 


1.0 


12.0 


1.0 


10.0 


ns 


3-7 


tPLZ 


Output Disable Time 
UE to Z or Z 


5.0 


1.0 


4.5 


9.0 


1.0 


11.0 


1.0 


8.5 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


70.0 


PF 


Vcc = 5.5 V 
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54AC/74AC253 • 54ACT/74ACT253 

Dual 4-lnput Multiplexer With 3-State Outputs 



Description 

The 'AC/'ACT253 is a dual 4-input multiplexer with 
3-state outputs. It can select two bits of data from 
four sources using common select inputs. The 
outputs may be individually switched to a high 
impedance state with a HIGH on the respective 
Output Enable (GE) inputs, allowing the outputs to 
interface directly with bus oriented systems. 

• Multifunction Capability 

• Noninverting 3-State Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT253 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 




OE a [T 








Tijvcc 


Si|T 








T?|oi b 


l3a|T 








14] So 


l2a[T 








J3]l3b 


lla[? 








T|]l2b 


lOaQF 








I3 ,ib 


Z a [7 








JO] 'Ob 


gnd[F 








T]z b 


Pin Assignment 
for DIP, Flatpak and SOIC 


lOa 

E 


Ha NC l2a 

S HI H] 


l3a 

a 








"M" 


L 


ZaS Ji 








■LtUsi 


GND [fij] J| 








ITSOEa 


NC 03 Ji 








IBnc 


a 5U j| 








jt [20] Vcc 


lob 5U J 








t [19] OEb 



55] @ @ 

lib l2b NC 13b So 

Pin Assignment 
for LCC 



Pin Names 

loa- l3a Side A Data Inputs 

lob - l3b Side B Data Inputs 

So, Si Common Select Inputs 

OEa Side A Output Enable Input 

GEb Side B Output Enable Input 

Za, Zb 3-State Outputs 
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Functional Description 

The 'AC/'ACT253 contains two identical 4-input 
multiplexers with 3-state outputs. They select two 
bits from four sources selected by common Select 
inputs (So, Si). The 4-input multiplexers have 
individual Output Enable (OEa, OEb) inputs which, 
when HIGH, force the outputs to a high impedance 
(High Z) state. This device is the logic 
implementation of a 2-pole, 4-position switch, 
where the position of the switch is determined by 
the logic levels supplied to the two select inputs. 
The logic equations for the outputs are shown: 



Za = OEa*(l0a«Sl»S0+lla*Sl»S0 + 
l2a»Sl»S0+l3a«Sl«S0) 

Zb = OEb«(l0^Sl»S0+ llb^Sl'SO-J- 
teb'Sl'So+lab'Sl^So) 

If the outputs of 3-state devices are tied together, 
all but one device must be in the high impedance 
state to avoid high currents that would exceed the 
maximum ratings. Designers should ensure that 
Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that 
there is no overlap. 



Truth Table 












Select 
Inputs 


Data Inputs 


Output 
Enable 


Outputs 


So 


Si 


lo 


h 


l2 


l3 


OE 


Z 


X 


X 


X 


X 


X 


X 


H 


z 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


H 


L 


X 


L 


X 


X 


L 


L 


H 


L 


X 


H 


X 


X 


L 


H 


L 


H 


X 


X 


L 


X 


L 


L 


L 


H 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 


X 


H 


L 


H 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
Z = High Impedance 



Address inputs So and Si are common to both sections. 



Logic Diagram 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


»A 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


HA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT253) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Sn to Zn 


3.3 
5.0 


1.0 
1.0 


8.5 
6.5 


15.5 
11.0 


1.0 
1.0 


19.5 
13.5 


1.0 
1.0 


17.5 
12.5 


ns 


3-6 


tPHL 


Propagation Delay 
Sn to Zn 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


16.0 
11.5 


1.0 
1.0 


20.0 
15.0 


1.0 
1.0 


18.0 
13.0 


ns 


3-6 


tPLH 


Propagation Delay 

In to Zn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


14.5 
10.0 


1.0 
1.0 


19.0 
13.0 


1.0 
1.0 


17.0 
11.5 


ns 


3-5 


tPHL 


Propagation Delay 

In to Zn 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


13.0 
9.5 


1.0 
1.0 


16.0 
12.0 


1.0 
1.0 


15.0 
11.0 


ns 


3-5 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


4.5 
3.5 


8.0 
6.0 


1.0 
1.0 


9.5 
7.0 


1.0 
1.0 


8.5 
6.5 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


5.0 
3.5 


8.0 
6.0 


1.0 
1.0 


10.0 
7.5 


1.0 
1.0 


9.0 
7.0 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


5.5 
5.0 


9.5 
8.0 


1.0 
1.0 


11.0 
9.5 


1.0 
1.0 


10.0 
8.5 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


5.0 
4.0 


8.0 
7.0 


1.0 
1.0 


9.5 
8.0 


1.0 
1.0 


9.0 
7.5 


ns 


3-8 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




tPLH 


Propagation Delay 

Sn tO Zn 


5.0 


1.0 


7.0 


11.5 


1.0 


14.5 


1.0 13.0 


ns 


3-6 


tPHL 


Propagation Delay 
Sn to Zn 


5.0 


1.0 


7.5 


13.0 


1.0 


16.0 


1.0 14.5 


ns 


3-6 


tPLH 


Propagation Delay 

In to Zn 


5.0 


1.0 


5.5 


10.0 


1.0 


12.0 


1.0 11.0 


ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


5.0 


1.0 


6.5 


11.0 


1.0 


13.5 


1.0 12.5 


ns 


3-5 


tPZH 


Output Enable Time 


5.0 


1.0 


4.5 


7.5 


1.0 


9.5 


1.0 8.5 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


5.0 


8.0 


1.0 


9.5 


1.0 9.0 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


6.0 


9.5 


1.0 


11.0 


1.0 10.0 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


4.5 


7.5 


1.0 


9.0 


1.0 8.5 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


50.0 


PF 


Vcc = 5.5 V 
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54AC/74AC257 • 54ACT/74ACT257 

Quad 2-lnput Multiplexer With 3-State Outputs 



Description 

The 'AC/'ACT257 is a quad 2-input multiplexer with 
3-state outputs. Four bits of data from two sources 
can be selected using a Common Data Select 
input. The four outputs present the selected data 
in true (noninverted) form. The outputs may be 
switched to a high impedance state by placing a 
logic HIGH on the common Output Enable (UE) 
input, allowing the outputs to interface directly 
with bus-oriented systems. 

• Multiplexer Expansion by Tying Outputs Together 

• Noninverting 3-State Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT257 has TTL-Compatible Inputs 



Ordering Code: See Section 6 
Logic Symbol 



Connection Diagrams 



»E 


* i 


iUvcc 


l0a[7 




jIJoe 


ha [7 




JfJ'oc 


*E 




31] iic 


l0b[J 




H]Zc 


.„,E 




Ti]iod 


z b [T 




Tojhd 


gnd[T 




T]Zd 



Pin Assignment 
for DIP, Flatpak and SOIC 



il 1 II 1 1 1 1 


OE loa ha lOb lib lOc lie lod 1 1 d 


Z a Zb Z c Zd 



MM 



Pin Names 


s 




Common Data Select Input 


OE 




3-State Output Enable Input 


lOa- 


lOd 


Data Inputs from Source 


Ha- 


hd 


Data Inputs from Source 1 


Za- 


Zd 


3-State Multiplexer Outputs 





lib 


lob 


NC Za 


ha 






E 





B B 


"Ml 


k 


Zb® Ti 










|T [U lOa 


GND go] J| 










I@s 


nc mi j 










t H NC 


Zd M Ji 










t M Vcc 


hdBl Ji 










t H?] of 







El 


H 









lOd 


Zc 


NC he 


lOc 






Pin 


Assignment 








for LCC 
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Functional Description 

The 'AC/'ACT257 is a quad 2-input multiplexer with 
3-state outputs. It selects four bits of data from 
two sources under control of a Common Data 
Select input. When the Select input is LOW, the lox 
inputs are selected and when Select is HIGH, the 
hx inputs are selected. The data on the selected 
inputs appears at the outputs in true (noninverted) 
form. The device is the logic implementation of a 
4-pole, 2-position switch where the position of the 
switch is determined by the logic levels supplied 
to the Select input. The logic equations for the 
outputs are shown below: 

Za = OE # (1 1a«S + l0a»S) 

Zb = OE»(1ib«S + lob«S) 
Zc = 5E*(1ic«S + loc*S) 
Zd = OE»(lid«S + lod»S) 

When the Output Enable input (OE) is HIGH, the 
outputs are forced to a high impedance state. If 



the outputs are tied together, all but one device 
must be in the high impedance state to avoid high 
currents that would exceed the maximum ratings. 
Designers should ensure the Output Enable signals 
to 3-state devices whose outputs are tied together 
are designed so there is no overlap. 

Truth Table 



Output 
Enable 


Select 
Input 


Data 
Inputs 


Outputs 


OE 


S 


lo h 


Z 


H 
L 

L 
L 
L 


X 

H 
H 

L 
L 


X X 
X L 
X H 
L X 
H X 


z 

L 
H 

L 
H 



H = HIGH Voltage Level 
L=LOWVoltage Level 
X= Immaterial 
Z = High Impedance 



Logic Diagram 



OE 



i 



lOb 



lib 



lOd 






HI 



Z b 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


flA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT257) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
In to Zn 


3.3 
5.0 


5.0 

fy 4.0 






ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


3.3 
5.0 


4.5 






ns 


3-5 


tPLH 


Propagation Delay 
StoZn 


3>* 
5.0 


7:0 
5.0 






ns 


3-6 


tPHL 


Propagation Delay 
StoZn 


3.3 
5.0 


7.5 
5.5 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


6.5 x/ 
5.0 






ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


5.5 
5.0 






ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


5.5 
5.0 






ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


5.5 
5.0 






r¥ 


3-8 




* Voltage Range 3.3 is 3.0 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
In to Zn 


5.0 


1.0 


5.0 


7.0 


1.0 


8.0 


1.0 


7.5 


ns 


3-6 


tPHL 


Propagation Delay 
In to Zn 


5.0 


1.0 


6.0 


7.5 


1.0 


9.5 


1.0 


8.5 


ns 


3-6 


tPLH 


Propagation Delay 
S toZn 


5.0 


1.0 


7.0 


9.5 


1.0 


11.5 


1.0 

\ 


10.5 


ns 


3-6 


tPHL 


Propagation Delay 
S toZn 


5.0 


1.0 


7.0 


10.5 


1.0 


12.5 


1.0 


11.5 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


6.0 


8.0 


1.0 


9.5 


1.0 


9.0 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


6.0 


8.0 


1.0 


9.5 


1.0 


9.0 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


6.5 


9.0 


1.0 


10.5 


1.0 


10.0 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


6.0 


7.5 


1.0 


9.0 


1.0 


8.5 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


50.0 


PF 


Vcc = 5.5 V 
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54AC/74AC258 • 54ACT/74ACT258 

Quad 2-lnput Multiplexer With 3-State Outputs 



Description 

The 'AC/'ACT258 is a quad 2-input multiplexer with 
3-state outputs. Four bits of data from two sources 
can be selected using a common data select input. 
The four outputs present the selected data in the 
complement (inverted) form. The outputs may be 
switched to a high impedance state with a HIGH 
on the common Output Enable (Cfiz) input, allowing 
the outputs to interface directly with bus-oriented 
sytems. 

• Multiplexer Expansion by Tying Outputs Together 

• Inverting 3-State Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT258 has TTL-Compatible Inputs 



Ordering Code: See Section 6 
Logic Symbol 



ii 



OE 'oa ha 'Ob 'lb *0c he •od '"Id 



Z a Z b Z c Z d 



T T T T 



Pin Names 

S Common Data Select Input 

OE 3-State Output Enable Input 

loa - lod Data Inputs from Source 
ha- hd Data Inputs from Source 1 
Za-2d 3-State Inverting Data Outputs 



Connection Diagrams 



S [7 








ji]Vcc 


l0a[T 








35)0! 


lla[T 








23 lOc 


Z a [T 








T|]iic 


l0b[? 








u\z c 


hbQF 








1l]lod 


Ib|T 








lOJlid 


gnd[? 








T]z d 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 


lib 

H 


lob NC Za 

e a m 


H 


/ 


"M 


^MM. 


MIk 


ZbH J 








^[3]l0a 


GND [JO] J| 








LBS 


NC01] J 








IBnc 


a*BH 4| 








L M Vcc 


■id EH J| 








r moi 




lod Zc NC he loc 

Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT258 is a quad 2-input multiplexer with 
3-state outputs. It selects four bits of data from 
two sources under control of a common Select 
input (S). When the Select input is LOW, the lox 
inputs are selected and when Select is HIGH, the 
hx inputs are selected. The data on the selected 
inputs appears at the outputs in inverted form. The 
'AC/'ACT258 is the logic implementation of a 
4-pole, 2-position switch where the position of the 
switch is determined by the logic levels supplied 
to the Select input. The logic equations for the 
outputs are shown below: 

Za=<5E«(ha«S + l0a»S) 

Zb = OE«(lib«S + lob»S) 
Zc = 5E*(Iic»S + Ioc»S) 
Zd=UE»(lid»S + l0d*S) 

When the Output Enable input (OE) is HIGH, the 
outputs are forced to a high impedance state. If 
the outputs of the 3-state devices are tied together, 
all but one device must be in the high impedance 
state to avoid high currents that would exceed the 



maximum ratings. Designers should ensure that 
Output Enable signals to 3-state devices whose 
outputs are tied together are designed so there is 
no overlap. 



Truth Table 



Output 


Select 


Data 


Outputs 


Enable 


Input 


Inputs 


OE 


S 


lo h 


Z 


H 


X 


X X 


z 


L 


H 


X L 


H 


L 


H 


X H 


L 


L 


L 


L X 


H 


L 


L 


H X 


L 



H = HIGH Voltage Level 
L=LOWVoltage Level 
X= Immaterial 
Z=High Impedance 



Logic Diagram 



CT 



I 



ha 



lob 



lod 



hd 



> • — (h— . 

+ • — « 



nnnnnooo 



^M^H^ 



z. 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


„A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT258) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V, 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= + 25 °C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125 °C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
In to Zn 


3.3 
5.0 


1.0 
1.0 


6.0 
4.5 


9.5 
7.5 


1.0 
1.0 


12.0 
9.5 


1.0 
1.0 


11.0 
8.5 


ns 


3-5 


tPHL 


Propagation Delay 
In to Zn 


3.3 
5.0 


1.0 
1.0 


5.0 
4.0 


8.5 
6.5 


1.0 
1.0 


10.5 
7.5 


1.0 
1.0 


9.5 
7.0 


ns 


3-5 


tPLH 


Propagation Delay 
StoZn 


3.3 
5.0 


1.0 
1.0 


7.5 
6.0 


12.0 
9.5 


1.0 
1.0 


15.0 
12.0 


1.0 
1.0 


14.0 
10.5 


ns 


3-6 


tPHL 


Propagation Delay 
S toZn 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


11.5 
9.0 


1.0 
1.0 


14.0 
10.5 


1.0 
1.0 


13.0 
10.0 


ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


6.0 
4.5 


9.5 
7.5 


1.0 
1.0 


11.5 
9.0 


1.0 
1.0 


10.5 
8.5 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


5.5 
5.5 


9.0 
7.0 


1.0 
1.0 


10.5 
8.5 


1.0 
1.0 


10.0 
8.0 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


5.5 
5.5 


10.0 
8.5 


1.0 
1.0 


11.5 
9.5 


1.0 
1.0 


11.5 
9.0 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


5.5 
5.0 


9.0 
7.0 


1.0 
1.0 


10.5 
8.5 


1.0 
1.0 


10.0 
8.0 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
In to Zn 


5.0 


1.0 


6.5 8.5 




1.0 9.5 


ns 


3-5 


tPHL 


Propagation Delay 
In to Zn 


5.0 


1.0 


5.5 7.5 




1.0 8.0 


ns 


3-5 


tPLH 


Propagation Delay 
StoZn 


5.0 


1.0 


7.5 10.5 




1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
StoZn 


5.0 


1.0 


7.0 9.5 




1.0 11.0 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


6.5 8.5 




1.0 9.5 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


6.5 8.5 




1.0 9.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


7.0 9.0 




1.0 10.0 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


6.0 8.0 




1.0 9.0 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


55.0 


PF 


Vcc = 5.5 V 
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54AC/74AC273 • 54ACT/74ACT273 

Octal D Flip-Flop 



Description 

The 'AC/'ACT273 has eight edge-triggered D-type 
flip-flops with individual D inputs and Q outputs. 
The common buffered Clock (CP) and Master Reset 
(MR) inputs load and reset (clear) all flip-flops 
simultaneously. 

The register is fully edge-triggered. The state of 
each D input, one setup time before the LOW-to- 
HIGH clock transition, is transferred to the 
corresponding flip-flop's Q output. 

All outputs will be forced LOW independently of 
Clock or Data inputs by a LOW voltage level on the 
MR input. The device is useful for applications 
where the true output only is required and the 
Clock and Master Reset are common to all storage 
elements. 

• Ideal Buffer for MOS Microprocessor or Memory 

• Eight Edge-Triggered D Flip-Flops 

• Buffered Common Clock 

• Buffered, Asynchronous Master Reset 

• See '377 for Clock Enable Version 

• See '373 for Transparent Latch Version 

• See '374 for 3-State Version 

• Outputs Source/Sink 24 mA 

• 'ACT273 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 




mr|~T 




"T_7 




]20]Vcc 


QoGE 








J9]Q 7 


Do[T 








JsJDz 


Di[T 








Zl D 6 


ai[jL 








jUq 6 


Q 2 \T 








il]Q5 


D 2 \T 








iilDs 


03 nr 








2*]d a 


Q 3 [j[ 








j!]Q4 


GndQF 








TT[cp 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 


D3 

H 


D2 Q2 Qi 

E H {s} 


Di 








If] 


[k 


Q3 dj j| 








I [|]Do 


GND [jo] J 








r [Hqo 


cp 53 j 








ft \T] MR 


Q" BH J 








t M Vcc 


° 4 M J 








KT \w\ Q7 



M M @ M 

D5 Q5 Q6 D6 D7 

Pin Assignment 
for LCC 



Pin Names 

Do- 07 Data Inputs 
MR Master Reset 

CP Clock Pulse Input 

Qo - Q7 Data Outputs 
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Logic Diagram 



CP 



-H> 



MR 



o^o 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



Mode Select-Function Table 



Operating Mode 


Inputs 


Outputs 


MR CP 


Dn 


Qn 


Reset (Clear) 


L X 


X 


L 


Load T 


H S 


H 


H 


Load '0' 


H S 


L 


L 



H = HIGH Voltage Level 

L= LOWVoltage Level 

X= Immaterial 

J=LOW-to-HIGH Clock Transition 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


jiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


jLtA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT273) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= + 25°C 
= 50 pF 


Ta=-55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


90 
140 


125 
175 




75 
95 


75 
125 


MHz 


3-3 


tPLH 


Propagation Delay 
Clock to Output 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


12.5 
9.0 


1.0 19.0 
1.0 11.0 


1.0 14.0 
1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
Clock to Output 


3.3 
5.0 


1.0 
1.0 


7.0 
5.0 


13.0 
10.0 


1.0 16.0 
1.0 11.5 


1.0 14.5 
1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
MR to Output 


3.3 
5.0 


1.0 
1.0 


7.0 
5.0 


13.0 
10.0 


1.0 16.0 
1.0 11.5 


1.0 14.0 
1.0 10.5 


ns 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, HIGH or 
LOW, Data to CP 


3.3 
5.0 


3.5 
2.5 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Data to CP 


3.3 
5.0 


-2.0 
-1.0 



1.0 



1.0 



1.0 


ns 


3-9 


tw 


Clock Pulse Width 
HIGH or LOW 


3.3 
5.0 


3.5 
2.5 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-6 


tw 


MR Pulse Width 
HIGH or LOW 


3.3 
5.0 


2.0 
1.5 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-6 


tree 


Recovery Time 
MRtoCP 


3.3 
5.0 


1.5 
1.0 


3.5 
2.0 


4.5 
3.0 


4.5 
3.0 


ns 


3-9 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





; ; Parameter , % 


Vcc* 

0) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Mto JTyp Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency ^ 


-^ 


/ / /^OO/V? f* 






MHz 


3-3 


tPLH 


Propagation Delay 
Clock to Output 


5.0 


6,0;' ; -' / 


; < >; /? 




ns 


3-6 


tPHL 


Propagation Delay 
Clock to Output 


5.0 


6.5 l 


' ' ; ■■■ 


' : ; ; ' /" ' * i 


\ ^ 


3-6 


tPHL 


Propagation Delay 
MR to Output 


5.0 


7.0 




/ / 


n| V 


i/3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 
(V) 


74ACT 


54ACT 


74ACT 


Units 




SymtyDh* 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, HIGH or , 
LOW, Data tot P / 


5.0 l 


' I $T 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Data to CP 


5£>Li 


' HH 








ns 


3-9 


tw 


Clock Pulse Width 
HIGH or LOW 


5.0 


2.5 






" 


ns 


3-6 


tw 


MR Pulse Width, 
HIGH or LOW 


5.0 


2.5 








H / 


X 8 " 6 


tree 


Recovery Time 
MRtoCP 


5.0 


-1.0 






! -4 


/ns 


3-6 



* Voltage Range 5.0 is 5.0 V± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


50.0 


PF 


Vcc = 5.5 V 
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54AC/74AC299 • 54ACT/74ACT299 

8-lnput Universal Shift/Storage Register With Common Parallel I/O Pins 



Description 

The 'AC/'ACT299 is an 8-bit universal shift/storage 
register with 3-state outputs. Four modes of 
operation are possible: hold (store), shift left, shift 
right and load data. The parallel load inputs and 
flip-flop outputs are multiplexed to reduce the total 
number of package pins. Additional outputs are 
provided for flip-flops Qo, Q7 to allow easy serial 
cascading. A separate active LOW Master Reset is 
used to reset the register. 

• Common Parallel I/O for Reduced Pin Count 

• Additional Serial Inputs and Outputs for 
Expansion 

• Four Operating Modes: Shift Left, Shift Right, 
Load and Store 

• 3-State Outputs for Bus-Oriented Applications 

• Outputs Source/Sink 24 mA 

• 'ACT299 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 




Pin Names 

CP Clock Pulse Input 

DSo Serial Data Input for Right Shift 

DS7 Serial Data Input for Left Shift 

So, Si Mode Select Inputs 

MR Asynchronous Master Reset 

OE1, UE2 3-State Output Enable Inputs 

l/Oo - 1/07 Parallel Data Inputs or 
3-State Parallel Outputs 

Qo, Q7 Serial Outputs 



Connection Diagrams 



so[T 








20]Vcc 


OEi[T 








Ts]si 


0E 2 Qr 








78]PS 7 


i/o 6 [T 








13 ° 7 


\/0*[£ 










Teli/O/ 


1/O2IT 










Tsli/Os 


i/oo|T 










T4I1/O3 


Qo GE 










13]l/0i 


MRfjT 










12] CP 


gnd|io 










H]DSo 


Pin Assignment 
for DIP, Flatpak and SOIC 




Qo 

B 


l/Oo I/O2 

m a 


1/04 


1/06 

a 


k. 


MRS 1 










t [HOE2 


gnd[io] J 










■T @OEi 


DSo 111] J 










■T Hso 


CP|lH J 










|T [golvcc 


I/O1BU J 










tiSi 



@ m m m 

I/03 I/05 I/O? Q? DS? 



Pin Assignment 
for LCC 
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Logic Diagram 





J)Ei OE 2 
CP Qo MR 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Functional Description 

The 'AC/'ACT299 contains eight edge-triggered D- 
type flip-flops and the interstage logic necessary to 
perform synchronous shift left, shift right, parallel 
load and hold operations. The type of operation is 
determined by So and Si, as shown in the Truth 
Table. All flip-flop outputs are brought out through 
3-state buffers to separate I/O pins that also serve 
as data inputs in the parallel load mode. Qo and Q7 
are also brought out on other pins for expansion in 
serial shifting of longer words. 

A LOW signal on MR overrides the Select and CP 
inputs and resets the flip-flops. All other state 
changes are initiated by the rising edge of the 
clock. Inputs can change when the clock is in 
either state provided only that the recommended 
setup and hold times, relative to the rising edge of 
CP, are observed. 



DC Characteristics (unless otherwise specified) 



A HIGH signal on either (5Ei or CE2 disables the 
3-state buffers and puts the I/O pins in the high 
impedance state. In this condition the shift, hold, 
load and reset operations can still occur. The 
3-state buffers are also disabled by HIGH signals 
on both So and Si in preparation for a parallel load 
operation. 



Truth Table 






Inputs 




MR 


Si 


So 


CP 


Response 


L 


X 


X 


X 


Asynchronous Reset; 
Qo-Q7=LOW 


H 


H 


H 


J 


Parallel Load; I/On— Qn 


H 


L 


H 


s 


Shift Right; DSo— Qo, 
Qo— Q1, etc. 


H 


H 


L 


I 


Shift Left; DS7— Q7, 
Q7— Q6, etc. 


H 


L 


L 


X 


Hold 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
J=LOW-to-HIGH Transition 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


nA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT299) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V 

Ta = Worst Case 
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AC Characteristics 





zv Parameter 

/ / s - "X 


Vcc* 
(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL=50pF 


Fig. 

No. 


/ 


Min Typ Max 


Min Max 


Min Max 




Tmax 


^M»mffum<1nf)ut''. 
Frequ^^^//?^,.^ 


3.3 
5.0 


55 
130 






MHz 


3-3 


tPLH 


Propagation/ Qfelay^-. .^ x *« 
CP to Qo 0IN67/ / >% «v.^ 




31.0 
12.0 






ns 


3-6 


tPHL 


Propagation Dela>C '> / 
CP to Qo or Q7 "* i 


A* 

v5.0 


> ,30.0 






ns 


3-6 


tPLH 


Propagation Delay 
CP to I/On 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
CP to I/On 


3.3 
5.0 


28.0 

12.0 / / / 






ns 


3-6 


tPLH 


Propagation Delay 
MR to I/On 


3.3 
5.0 


33.0 ' </ 
14.0 


I ¥ / r 4 




ns 


3-6 


tPHL 


Propagation Delay 
MR to I/On 


3.3 
5.0 


31.0 
13.0 






^ns 


3-6 


tPZH 


Output Enable Time 
QE to I/On 


3.3 
5.0 


24.0 
10.0 




f 


1 y [ ^ 


3-7 


tPZL 


Output Enable Time 
UE to I/On 


3.3 
5.0 


24.0 
10.0 




\ 


ns 


3-8 


tPHZ 


Output Disable Time 
OE to I/On 


3.3 
5.0 


25.0 
13.0 






ns 


3-7 


tPLZ 


Output Disable Time 
UE to I/On 


3.3 
5.0 


24.0 
12.0 






ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol / 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig- 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
So or Si to CP 


3.3 


12.0 
5,0 








ns 


3-9 


th 


Hold Time, HIGH or LOfo( 
So or Si to CP 


3.3 
5.0 












ns 


3-9 


ts 


Setup Time, 

HIGH or LOW 

I/On, DSo or DS7 to CP 


3.3 
5.0 


6.0 
3.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
I/On, DSo or DS7 to CP 


3.3 
5.0 












ns 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


3.3 
5.0 


9.0 
4.0 








ns 


>3-6 


tw 


MR Pulse Width, LOW 


3.3 
5.0 


7.0 
4.0 








ns 


3-6 


tree 


Recovery Time, 
MRtoCP 


3.3 
5.0 












ns 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax ^ 


Maximum input 
"Frequency 


5.0 


125 






MHz 


3-3 


tPLH 


Propagation P^lay 
CPto QoorQ/ > 


A^> 


11.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to Qo or Q7 


5.0 


12.0 






ns 


3-6 


tPLH 


Propagation Delay 
CP to I/On 


5.0 


10.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to I/On 


5.0 


12.0 






ns 


3-6 


tPLH 


Propagation Delay 
MR to Qo or Q7 


5.0 


14.0 






ns 


3-6 


tPHL 


Propagation Delay 
MR to Qo or Q7 


5.0 


13.0 






lv ns 


3-6 


tPZH 


Output Enable Time 
OE to I/On 


5.0 


10.0 






ns 


> 3-7 


tPZL 


Output Enable Time 
OE to I/On 


5.0 


10.0 






^ ns 


3-8 


tPHZ 


Output Disable Time 
OE to I/On 


5.0 


12.0 






ns 


3-7 


tPLZ 


Output Disable Time 
OE to I/On 


5.0 


11.0 






ns 


3-8 




♦Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





/C*"" * -- Parameter 

4 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol/ 


Ta=+25°C 
Ci_ = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, / 
HIGH or LdUfc 
So or Si to CP 


f Ao 


,5.0 








ns 


3-9 


th 


Hold Time, HIGH or L&v^ 
So or Si to CP 


->°/ 


/ / / 



' •<> 






ns 


3-9 


ts 


Setup Time, 

HIGH or LOW 

I/On, DSo or DS7 to CP 


5.0 


*$hy 


• / / / 






ns 


3-9 


th 


Hold Time, HIGH or LOW 
I/On, DSo or DS7 to CP 


5.0 







,/ ; ■ f > yy. 




ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


4.0 






I / ^--y j ' 


** ns 


3-6 


tw 


MR Pulse Width, LOW 


5.0 


4.0 








I 'i)* J 


3-6 


tree 


Recovery Time, 
MFUoCP 


5.0 











ns 


3-9 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing in- 
formation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




pF 


Vcc = 5.5 V 
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54AC/74AC323 • 54ACT/74ACT323 

8-Bit Universal Shift/Storage Register 

With Synchronous Reset and Common I/O Pins 



Description 

The 'AC/'ACT323 is an 8-bit universal shift/storage 
register with 3-state outputs. Its function is similar 
to the 'AC/'ACT299 with the exception of 
Synchronous Reset. Parallel load inputs and flip- 
flop outputs are multiplexed to minimize pin count. 
Separate serial inputs and outputs are provided for 
Qo and Q7 to allow easy cascading. Four operation 
modes are possible: hold (store), shift left, shift 
right and parallel load. 

• Common Parallel I/O for Reduced Pin Count 

• Additional Serial Inputs and Outputs for 
Expansion 

• Four Operating Modes: Shift Left, Shift Right, 
Load and Store 

• 3-State Outputs for Bus-Oriented Applications 

• Outputs Source/Sink 24mA 

• 'ACT323 has TTL-Compatible Inputs 



Ordering Code: See Section 6 
Logic Symbol 




Pin Names 

CP Clock Pulse Input 

DSo Serial Data Input for Right Shift 

DS7 Serial Data Input for Left Shift 

So, Si Mode Select Inputs 

SR Synchronous Reset Input 

OE1, OE2 3-State Output Enable Inputs 

l/Oo - 1/07 Multiplexed Parallel Data Inputs or 

3-State Parallel Data Outputs 

Qo, Q7 Serial Outputs 



Connection Diagrams 




Pin Assignment 
for DIP, Flatpak and SOIC 





Qo l/Oo I/O2 I/04 l/Oe 

a hi tn a 




/ 


^y-y-y-y-y-n 


k, 


sRS M 




t aoE2 


GND[To] J 




r @oei 


DSo[fi] J 




r Hso 


CP[12] j| 




ft [?ojvcc 


l/Oi[JI J 




r usi 


\ 


1/03 l/Os l/Oz Q? DS? 






Pin Assignment 
for LCC 
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Logic Diagram 




DS SR CP Qo 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Functional Description 

The 'AC/'ACT323 contains eight edge-triggered 
D-type flip-flops and the interstage logic necessary 
to perform synchronous reset, shift left, shift right, 
parallel load and hold operations. The type of 
operation is determined by So and Si as shown in 
the Mode Select Table. All flip-flop outputs are 
brought out through 3-state buffers to separate 
I/O pins that also serve as data inputs in the 
parallel load mode. Qo and Q7 are also brought out 
on other pins for expansion in serial shifting of 
longer words. 

A LOW signal on SR overrides the Select inputs 
and allows the flip-flops to be reset by the next 



rising edge of CP. All other state changes are also 
initiated by the LOW-to-HIGH CP transition. Inputs 
can change when the clock is in either state 
provided only that the recommended setup and 
hold times, relative to the rising edge of CP, are 
observed. 

A HIGH signal on either (TEi orSE2 disables the 
3-state buffers and puts the I/O pins in the high 
impedance state. In this condition the shift, load, 
hold and reset operations can still occur. The 
3-state buffers are also disabled by HIGH signals 
on both So and Si in preparation for a parallel load 
operation. 



Mode Select Table 



Inputs 


Response 


SR 


Si 


So 


CP 


L 
H 
H 
H 
H 


X 

H 
L 
H 
L 


X 

H 
H 

L 
L 


I 
J 
S 

J 
X 


Synchronous Reset; Qo-Q7=LOW 

Parallel Load; I/On— Qn 

Shift Right; DS0—Q0, Qo— Q1, etc. 

Shift Left; DS7— Q7, Q7-*Qe, etc. 

Hold 



H = HIGH Voltage Level 

L=LOWVoltage Level 

X= Immaterial 

J"= LOW-to-HIGH Clock Transition 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT323) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V 

Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Input 
Frequency 


3.3 


55 
130 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qo or Q7 


5.0 


31.0 
12.0 






ns 


3-6 


tPHL 


Propagation Delay v ^ 
CP to Qo or Q? 




30.0 
13.0 






ns 


3-6 


tPLH 


Propagation Delay 
CP to I/On 


3.3 
5.0 


11.0 : 






ns 


3-6 


tPHL 


Propagation Delay 
CP to I/On 


3.3 
5.0 


28.0 
12.0 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


24.0 
10.0 




- 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


24.0 
10.0 






ns 


> 3 ' 8 


tPHZ 


Output Disable Time 


3.3 
5.0 


25.0 
13.0 






? /hs 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


24.0 
12.0 






ns 


3-8 



* Voltage Range 3.3 is 3.0 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





/ / N .Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
CL = 50pF 


Ta=-55°C 
to + 125°C 
CL = 50pF 


Ta=-40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setu|i T\me h 

HIGH or U^ff />v>., % 

So or Si to CP : ? i 




12.0 
5.0 








ns 


3-9 


th 


Hold Time, HIGH o>^DV^ 
So or Si to CP *x 


/3.3 


0% 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
I/On, DSo, DS7 to CP 


3.3^ 
5.0 




/ // / 
i 
// / 
./.„/ /..,,„ 






ns 


3-9 


th 


Hold Time, HIGH or LOW 
I/On, DSo, DS7 to CP 


3.3 
5.0 








| ' ^ A 


f 1 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
SR to CP 


3.3 
5.0 


4.0 
2.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
SRtoCP 


3.3 
5.0 










'" </ J 




3-9 


tw 


CP Pulse Width 
HIGH or LOW 


3.3 
5.0 


9.0 
4.0 








ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-153 



AC323 • ACT323 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 


^ 


Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Input 
Frequency 


5.0 


125 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qo or Q7 


5.0 


12.0 






ns 


3-6 


tPHL 


Propagation Delay X 
CP to Qo or Q7 


5.0 


13.0 






ns 


3-6 


tPLH 


Propagation Delay 
CP to I/On 


5.0 


10.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to I/On 


5.0 


12.0 






ns 


3-6 


tPZH 


Output Enable Time 


5.0 


10.0 






ns 


3-7 


tPZL 


Output Enable Time 


5.0 


10.0 






jx^ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


12.0 






| fns^> 3-7 


tPLZ 


Output Disable Time 


5.0 


11.0 






] /riS 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V N / 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
So or Si to CP 


5.0 


5.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
So or Si to CP 4 % 


5.0 











ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
I/On, DSo, DS7 to CP 


5.0 


3,0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
I/On, DSo, DS7 to CP 


5.0 











ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
SRtoCP 


5.0 


2.0 








K ns 


3-9 


th 


Hold Time, HIGH or LOW 
SRtoCP 


5.0 











I jtf* 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


4.0 








ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC352 • 54ACT/74ACT352 

Dual 4-lnput Multiplexer 



Description 

The 'AC/'ACT352 is a very high-speed dual 4-input 
multiplexer with common Select inputs and 
individual Enable inputs for each section. It can 
select two bits of data from four sources. The two 
buffered outputs present data in the inverted 
(complementary) form. The 'AC/'ACT352 is the 
functional equivalent of the 'AC/'ACT153 except 
with inverted outputs. 

• Inverted Version of the 'ACf ACT153 

• Separate Enables for Each Multiplexer 

• Outputs Source/Sink 24 mA 

• 'ACT352 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Had 




Te]vcc 


Si[T 




H] E b 


■3aH 




u\ So 


■2a U 




3Ul3b 


haE 




H]l2b 


lOaE 




T7| db 


Zad 




joj'ob 


GNDd 




T]z b 



Pin Assignment 
for DIP, Flatpak and SOIC 



Logic Symbol 



All I I I I I U 






lOa 

a 


ha NC 


l2a I 3a 

s a 
~y~yn 


k 


ZaH Jl 








r msi 


gnd[io] j 








r[2]Ea 


ncQi] J 








I Snc 


ZbH j| 








t [?0|Vcc 


lob[l3] Jj 








rpb 







l2b NC l3b So 






Pin 


Assignment 
for LCC 





Pin Names 

loa - l3a Side A Data Inputs 

lob - l3b Side B Data Inputs 

So, Si Common Select Inputs 

Ea Side A Enable Input 

Eb _ Side B Enable Input 

Za, Zb Multiplexer Outputs 
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Functional Description 

The 'AC/'ACT352 is a dual 4-input multiplexer. It 
selects two bits of data from up to four sources 
under the control of the common Select inputs 
(So, Si). The two 4-input multiplexer circuits have 
individual active LOW Enables (Ea, Eb) which can 
be used to strobe the outputs independently. When 
the Enables (Ea, Eb) are HIGH, the corresponding 
outputs (Za, Zb) are forced HIGH. 

The logic equations for the outputs are shown 
below: 

Za = Ea»(l0a«Sl «So + Ma»Sl »So + 
l2a«Sl«S0+l3a«Sl«S0) 

Zb = Eb»(l0b«Sl •So + hb»Si •So + 
l2b»Sl»S0+ l3b«Sl»S0) 



The 'AC/'ACT352 can be used to move data from a 
group of registers to a common output bus. The 
particular register from which the data came would 
be determined by the state of the Select inputs. A 
less obvious application is as a function generator. 
The 'AC/ACT352 can generate two functions of 
three variables. This is useful for implementing 
highly irregular random logic. 



Truth Table 



H = HIGH Voltage Level 
L=LOW Voltage Level 
X = Immaterial 




Select Inputs 




Inputs (a 


orb) 




Outputs 


So Si 


E 


lo h 


l2 


l3 


z 


X X 


H 


X X 


X 


X 


H 


L L 


L 


L X 


X 


X 


H 


L L 


L 


H X 


X 


X 


L 


H L 


L 


X L 


X 


X 


H 


H L 


L 


X H 


X 


X 


L 


L H 


L 


X X 


L 


X 


H 


L H 


L 


X X 


H 


X 


L 


H H 


L 


X X 


X 


L 


H 


H H 


L 


X X 


X 


H 


L 
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Logic Diagram 



13b Eb 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/xA 


Vin = Vcc or 

Ground, 

Vcc = 5.5V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


jLlA 


Vin = Vcc or 
Ground, 
Vcc = 5.5V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT352) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5V 

Ta = Worst Case 
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AC Characteristics 



Symbol t 



Parameter 




74AC 



Ta=+25°C 
CL = 50pF 



Min Typ Max 



54AC 



Ta=-55°C 
to + 125°C 
CL = 50pF 



Min Max 



74AC 



Ta= -40°C 
to +85°C 
CL = 50pF 



Min Max 



Units 



Fig. 
No. 



tPLH 






rzt: 




ns 



3-6 



tPHL 



Propagation 1 C^J^^w 

.Q« tn 7„ "^^ 



Sn tO Zr 



ns 



3-6 



tPLH 



Propagation Delay 
En to Zn 



ns 



/***«*« 



3-6 



tPHL 



Propagation Delay 
En to Zn 



/r> 



I )nJ 



rt 



i/y 



tPLH 



Propagation Delay 
In to Zn 



ns/ 



' *W 



3-5 



tPHL 



Propagation Delay 
In to Zn 



8.5 
6.0 



ns 



3-5 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Falrchild sales engineer or account representative. 
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AC Characteristics 





Parameter 

• 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay / 

Sn to Zn 


A° 


7.0 






ns 


3-6 


tPHL 


Propagation Delay 
Sn to Zn 


5.0 


7.0 






ns 


3-6 


tPLH 


Propagation Delay 
En to Zn 


5.0 


5.5 




5***,^ 


ns 


3-6 


tPHL 


Propagation Delay 
En to Zn 


5.0 


5.5 






ns 


3-6 


tPLH 


Propagation Delay 

In tO Zn 


5.0 


6.5 






ns 


/5-5 


tPHL 


Propagation Delay 

In tO Zn 


5.0 


6.5 






■'Cffs 


3-5 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC353 • 54ACT/74ACT353 

Dual 4-lnput Multiplexer With 3-State Outputs 



Description 

The 'AC/'ACT353 is a dual 4-input multiplexer with 
3-state outputs. It can select two bits of data from 
four sources using common Select inputs. The 
outputs may be individually switched to a high 
impedance state with a HIGH on the respective 
Output Enable (OE) inputs, allowing the outputs to 
interface directly with bus-oriented systems. 

• Inverted Version of the 'AC/7VCT253 

• Multifunction Capability 

• Separate Enables for Each Multiplexer 

• Outputs Source/Sink 24 mA 

• 7VCT353 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



OE a |T 




2?|vcc 


Si[7 




]|]6Eb 


l3a[T 




13 So 


l2a[T 




m ,3b 


ha[T 




T|]l2b 


l0a[J 




jT| lib 


?a[7 




To]iob 


gnd|T 




±]Zb 



Pin Assignment 
for DIP, Flatpak and SOIC 



Logic Symbol 



lOa ha NC 12a l3a 

B S E H] a 




Pin Names 

loa - l3a Side A Data Inputs 
Side B Data Inputs 
Common Select Inputs 
Side A Output Enable Input 
Side B Output Enable Input 
3-State Outputs 



lOb - l3b 

So, Si 
OEa 
OEb_ 
Za, Zb 



Za@ J| 




t [3]S1 


gnd[io] Jl 




tH] OEa 


ncQi] J 




I Snc 


ZbBU J 




t [^IVcc 


lobdD j| 




t BDoib 





hb l2b NC l3b So 

Pin Assignment 
for LCC and PCC 
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Functional Description 

The 'AC/'ACT353 contains two identical 4-input 
multiplexers with 3-state outputs. They select two 
bits from four sources selected by common Select 
inputs (So, Si). The 4-input multiplexers have 
individual Output Enable (OEa, OEb) inputs which, 
when HIGH, force the outputs to a high impedance 
(High Z) state. The logic equations for the outputs 
are shown below: 

Za = OEa»(IOa»Sl«So+ ha-Sl'So-l- 
laa-Sl'So+laa'Sl^So) 

Zb = OEb«(l0b«Sl»S0+ hb»Si«So + 
1 2b»Sl •SO + l3b»Sl *S0) 



If the outputs of 3-state devices are tied together, 
all but one device must be in the high impedance 
state to avoid high currents that would exceed the 
maximum ratings. Designers should ensure that 
Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that 
there is no overlap. 



Truth Table 



Select 
Inputs 


Data Inputs 


Output 
Enable 


Outputs 


So Si 


lo 


11 |2 


l3 


OE 


Z 


X X 


X 


X X 


X 


H 


z 


L L 


L 


X X 


X 


L 


H 


L L 


H 


X X 


X 


L 


L 


H L 


X 


L X 


X 


L 


H 


H L 


X 


H X 


X 


L 


L 


L H 


X 


X L 


X 


L 


H 


L H 


X 


X H 


X 


L 


L 


H H 


X 


X X 


L 


L 


H 


H H 


X 


X X 


H 


L 


L 



Address inputs So and Si are common to both sections. 



Logic Diagram 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X= Immaterial 
Z = High Impedance 




Z b Z a 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


MA 


ViN = Vccor 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT353) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 

Sn to Zn 


>3.3 
5.0 


9.0 
6.5 






ns 


3-6 


tPHL 


Propagation be1^!\ " 4 
Sn to Zn 


3.3 


/ N 9.0 
6.5 






ns 


3-6 


tPLH 


Propagation Delay 

In tO Zn 


3.3 
5tf < 


6.5 

5.0- ' - /N 






ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


3.3 
5.0 


6.5 
5,0 






ns 


3-5 


tPZH 


Output Enable 
Time 


3.3 
5.0 


5.5 

4.0 ^ 






ns 


3-7 


tPZL 


Output Enable 
Time 


3.3 
5.0 


6.0 
4.5 






k ns 


3-8 


tPHZ 


Output Disable 
Time 


3.3 
5.0 


7.0 
5.5 






ns 


3-7 


tPLZ 


Output Disable 
Time 


3.3 
5.0 


5.5 
4.0 






■ ns 


3-8 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





/ if / "***■■ "* 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol/ 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagatiok6eis^ x C> 

SntoZn ^ / 




7.0 






ns 


3-6 


tPHL 


Propagation Delay £ * 

Sn to Zn N 




///jp ,-. 






ns 


3-6 


tPLH 


Propagation Delay 
In to Zn 


5.0 


' - J -6-6/ / / / 


/ i 




ns 


3-5 


tPHL 


Propagation Delay 

In tO Zn 


5.0 


^ / / / 
5.5 j * « 

/ / 


A 1 / 7 




ns 


3-5 


tPZH 


Output Enable Time 


5.0 


4.5 






ns 


3-7 


tPZL 


Output Enable Time 


5.0 


5.0 


*> i 


/ C j I 


Ins 


3-8 


tPHZ 


Output Disable Time 


5.0 


6.0 




i / 


^ns c " 


3-7 


tPLZ 


Output Disable Time 


5.0 


4.5 




/ 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC373 • 54ACT/74ACT373 

Octal Transparent Latch With 3-State Outputs 



Description 

The 'AC/'ACT373 consists of eight latches with 
3-state outputs for bus organized system 
applications. The flip-flops appear transparent to 
the data when Latch Enable (LE) is HIGH. When LE 
is LOW, the data that meets the setup time is 
latched. Data appears on the bus when the Output 
Enable (5E) is LOW. When 5E is HIGH, the bus 
output is in the high impedance state. 

• Eight Latches in a Single Package 

• 3-State Outputs for Bus Interfacing 

• Outputs Source/Sink 24 mA 

• 'ACT373 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



Do Di D2 D3 D4 D5 D6 D7 



OE 

Oo O1 O2 03 04 05 06 07 



Truth Table 



Inputs 


Outputs 


OE 


LE 


Dn 


On 


H 


X 


X 


Z 


L 


H 


L 


L 


L 


H 


H 


H 


L 


L 


X 


Oo 



H = HIGH Voltage Level 
L= LOW Voltage Level 
Z = High Impedance 
X = Immaterial 
Oo = Previous Oo before 

LOW-to-HIGH Transition of Clock 



OE^ 










20lVcc 


Oo[7 










^07 


Do [J 










H|D7 


Di[7 








17) D 6 


Oi[T 








16] Oe 


o 2 [? 








15] 5 


D 2 [7 








U\ D 5 


D3 [7 








IIJD4 


03QL 








12] 4 


GNDJ10 








77|le 


Pin Assignment 
for DIP, Flatpak and SOIC 




D3 02 

E 


02 

B 


01 

B 


Di 

H 


k 


03 H J 










I0Do 


GND [10] J 










t @0o 


LE03 1 










OOE 


04 52] J 










t M Vcc 


D4 (13J J 










I§o- 



@ @ M 

D5 05 06 D6 D7 



Pin Assignment 
for LCC 



Pin Names 

Do - D7 Data Inputs 
LE Latch Enable Input 

5E Output Enable Input 

Oo - 07 3-State Latch Outputs 
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Functional Description 

The 'AC/'ACT373 contains eight D-type latches with 
3-state standard outputs. When the Latch Enable 
(LE) input is HIGH, data on the Dn inputs enters 
the latches. In this condition the latches are 
transparent, i.e., a latch output will change state 
each time its D input changes. When LE is LOW, 
the latches store the information that was present 



on the D inputs a setup time preceding the HIGH- 
to-LOW transition of LE. The 3-state standard 
outputs are controlled by the Output Enable (OE) 
input. When OE is LOW, the standard outputs are 
in the 2-state mode. When OE is HIGH, the 
standard outputs are in the high impedance mode 
but this does not interfere with entering new data 
into the latches. 



Logic Diagram 

Do Di 



D 2 



D 3 



LE 



OE 



->- 



D 4 



D 5 



D 6 



D 7 



O—l 



H> 



YrY^^rYrYrYrY 



Oo 



Oi 



O2 



O3 



4 



O5 



06 



07 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT373) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig- 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Dn to On 


3.3 
5.0 


1.0 
1.0 


10.0 
7.0 


13.5 
9.5 


1.0 
1.0 


16.5 
11.5 


1.0 
1.0 


15.0 
10.5 


ns 


3-5 


tPHL 


Propagation Delay 
Dn to On 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


13.0 
9.5 


1.0 
1.0 


16.0 
11.5 


1.0 
1.0 


14.5 
10.5 


ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


3.3 
5.0 


1.0 
1.0 


10.0 
7.5 


13.5 
9.5 


1.0 
1.0 


16.5 
12.0 


1.0 
1.0 


15.0 
10.5 


ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


12.5 
9.5 


1.0 
1.0 


15.0 
11.0 


1.0 
1.0 


14.0 
10.5 


ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


9.0 
7.0 


11.5 
8.5 


1.0 
1.0 


14.0 
10.5 


1.0 
1.0 


13.0 
9.5 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


8.5 
6.5 


11.5 
8.5 


1.0 
1.0 


13.5 
10.0 


1.0 
1.0 


13.0 
9.5 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


10.0 
8.0 


12.5 
11.0 


1.0 
1.0 


16.0 
13.5 


1.0 
1.0 


14.5 
12.5 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


8.0 
6.5 


11.5 
8.5 


1.0 
1.0 


13.0 
10.5 


1.0 
1.0 


12.5 
10.0 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Ci_ = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


3.3 
5.0 


3.5 
2.0 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


3.3 
5.0 


-3.0 
-1.5 






1.0 
1.0 






ns 


3-9 


tw 


LE Pulse Width, HIGH 


3.3 
5.0 


4.0 
2.0 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Dn to On 


5.0 


1.0 


8.5 


10.0 


1.0 


12.5 


1.0 


11.5 


ns 


3-5 


tPHL 


Propagation Delay 
Dn to On 


5.0 


1.0 


8.0 


10.0 


1.0 


12.5 


1.0 


11.5 


ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


5.0 


1.0 


8.5 


11.0 


1.0 


12.5 


1.0 


11.5 


ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


5.0 


1.0 


8.0 


10.0 


1.0 


11.5 


1.0 


11.5 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


8.0 


9.5 


1.0 


11.5 


1.0 


10.5 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


7.5 


9.0 


1.0 


11.0 


1.0 


10.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


9.0 


11.0 


1.0 


14.0 


1.0 


12.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


7.5 


8.5 


1.0 


11.0 


1.0 


10.0 


ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


5.0 


3.0 


7.0 


8.5 


8.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


5.0 








1.0 


1.0 


ns 


3-9 


tw 


LE Pulse Width, HIGH 


5.0 


2.0 


7.0 


8.5 


8.0 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


40.0 


PF 


Vcc = 5.5 V 
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54AC/74AC374 • 54ACT/74ACT374 

Octal D-Type Flip-Flop With 3-State Outputs 



Description 

The 'AC/'ACT374 is a high-speed, low-power octal 
D-type flip-flop featuring separate D-type inputs for 
each flip-flop and 3-state outputs for bus-oriented 
applications. A buffered Clock (CP) and Output 
Enable (OE) are common to all flip-flops. 

• Buffered Positive Edge-Triggered Clock 

• 3-State Outputs for Bus-Oriented Applications 

• Outputs Source/Sink 24 mA 

• See '273 for Reset Version 

• See '377 for Clock Enable Version 

• See '373 for Transparent Latch Version 

• See '574 for Broadside Pinout Version 

• See '564 for Broadside Pinout Version with 
Inverted Outputs 

• 'ACT374 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 



Do Di D2 D3 D4 D5 D6 D7 



Oo O1 O2 O3 O4 O5 Oe O7 



Pin Names 

Do - D7 Data Inputs 

CP Clock Pulse Input 

OE 3-State Output Enable Input 

Oo - 07 3-State Outputs 



Connection Diagrams 



oe[T 












20]Vcc 


Oo|T 












29]07 


Do [7 












T|]D7 


Di|T 












T^De 


o,[I 












TiJOe 


o 2 [T 












Tsjos 


d 2 [7 












J4]D5 


D 3 |T 












T3)d 4 


o 3 [T 












12] 04 


gnd[To 












Ti]cp 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 


/ 


D3 D2 


02 

HI 


01 

M 


D1 

a 
"Ml 


L 


03BI 












r [3] do 


GND (To] J 










I 


La 00 


cpUD J 










I 


tmoi 


04^5 












L M vcc 


D4 [13] Jj 












LSo 7 



m @ 

D5 05 06 D6 D7 

Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT374 consists of eight edge-triggered 
flip-flops with individual D-type inputs and 3-state 
true outputs. The buffered clock and buffered 
Output Enable are common to all flip-flops. The 
eight flip-flops will store the state of their 
individual D inputs that meet the setup and hold 
time requirements on the LOW-to-HIGH Clock (CP) 
transition. With the Output Enable (OE) LOW, the 
contents of the eight flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. 



Truth Table 



Inputs 


Outputs 


Dn 


CP 


OE 


On 


H 
L 
X 


J" 
J 
X 


L 
L 
H 


H 

L 
Z 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X= Immaterial 

Z=High Impedance 

J= LOW-to-HIGH Transition 



Logic Diagram 




CP D 
Q Q 



M M M 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


liA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT374) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Ci 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


60 
100 


110 
155 




60 
95 


60 
100 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


3.3 
5.0 


1.0 
1.0 


11.0 
8.0 


13.5 
9.5 


1.0 
1.0 


16.5 
12.0 


1.0 
1.0 


15.5 
10.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


3.3 
5.0 


1.0 
1.0 


10.0 
7.0 


12.5 
9.0 


1.0 
1.0 


15.0 
11.0 


1.0 
1.0 


14.0 
10.0 


ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


9.5 
7.0 


11.5 
8.5 


1.0 
1.0 


14.0 
10.5 


1.0 
1.0 


13.0 
9.5 


ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


1.0 
1.0 


9.0 
6.5 


11.5 
8.5 


1.0 
1.0 


14.0 
10.5 


1.0 
1.0 


13.0 
9.5 


ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


10.5 
8.0 


12.5 
11.0 


1.0 
1.0 


16.0 
12.5 


1.0 
1.0 


14.5 
12.5 


ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


1.0 
1.0 


8.0 
6.5 


11.5 
8.5 


1.0 
1.0 


13.0 
10.5 


1.0 
1.0 


12.5 
10.0 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig- 
No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


3.3 
5.0 


2.0 
1.0 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


3.3 
5.0 


-1.0 
-4.0 


1.0 
1.5 


1.0 
1.5 


1.0 
1.5 


ns 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


3.3 
5.0 


4.0 
2.5 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Ci_ = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


100 


160 




70 


90 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


5.0 


1.0 


8.5 


10.0 


1.0 12.5 


1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0 


1.0 


8.0 


9.5 


1.0 12.0 


1.0 11.0 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


8.0 


9.5 


1.0 11.5 


1.0 10.5 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


8.0 


9.0 


1.0 11.5 


1.0 10.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


8.5 


11.5 


1.0 13.0 


1.0 12.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


7.0 


8.5 


1.0 11.0 


1.0 10.0 


ns 


3-8 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


5.0 


1.0 


7.0 


5.5 


5.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 





1.5 


1.5 


1.5 


ns 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


5.0 


2.0 


7.0 


5.0 


5.0 


ns 


3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 


80.0 


PF 


Vcc = 5.5V 
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54AC/74AC377 • 54ACT/74ACT377 

Octal D Flip-Flop With Clock Enable 



Description 

The 'AC/'ACT377 has eight edge-triggered, D-type 
flip-flops with individual D inputs and Q outputs. 
The common buffered Clock (CP) input loads all 
flip-flops simultaneously, when the Clock Enable 
(CE) is LOW. 

The register is fully edge-triggered. The state of 
each D input, one setup time before the LOW-to- 
HIGH clock transition, is transferred to the 
corresponding flip-flop's Q output. The CE input 
must be stable only one setup time prior to the 
LOW-to-HIGH clock transition for predictable 
operation. 

• Ideal for Addressable Register Applications 

• Clock Enable for Address and Data 
Synchronization Applications 

• Eight Edge-Triggered D Flip-Flops 

• Buffered Common Clock 

• Outputs Source/Sink 24 mA 

• See '273 for Master Reset Version 

• See '373 for Transparent Latch Version 

• See '374 for 3-State Version 

• 'ACT377 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 



Do Di D2 D3 D4 D5 D6 D7 



Oo O1 O2 O3 04 O5 06 O7 



Connection Diagrams 


oe[T 




20]vcc 


Oo|T 




njo? 


Do [7 




Tib|d7 


Di|T 




33 De 


Oi[T 




iU°6 


o 2 [T 




15)05 


D 2 |T 




14] D 5 


D 3 |T 




T3]d4 


o 3 [T 




T5]o4 


gnd[io 




13 cp 



Pin Assignment 
for DIP, Flatpak and SOIC 



D3 D2 02 O1 D1 

e m B B H 





5§ m Bzl M 

D5 05 06 D6 D7 

Pin Assignment 
for LCC 



Pin Names 




Do - D7 


Data Inputs 


CE 


Clock Enable (Active LOW) 


Qo - Q7 


Data Outputs 


CP 


Clock Pulse Input 
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Mode Select-Function Table 






Operating Mode 


Inputs 


Outputs 


CP 


CE 


Dn 


Qn 


Load T 


S 


L 


H 


H 


Load '0' 


s 


L 


L 


L 


Hold (Do Nothing) 


J 

X 


H 
H 


X 
X 


No Change 
No Change 



H = HIGH Voltage Level 

L = LOWVoltage Level 

X = Immaterial 

-T=LOW-to-HIGH Clock Transition 



Logic Diagram 



Do 



CE o£>- 



CP ^o- 



Di 



D 2 



D Q 
r-obCP 



D 3 



D Qh 
r<<>CP 



Oo 



D 4 



D 5 



D 6 



D 7 



D Q 

rCbCP 



D Q 
rob-CP 



D Q 
r<*>CP 



Oi 



2 



3 



«- D Q 
rO>CP 




D Q 
robCP 



D Q 
r-ol>CP 



4 



5 



6 



7 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/xA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT377) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
O_ = 50pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


90 125 
140 175 


75 
95 


75 
125 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn 


3.3 
5.0 


1.0 8.0 13.0 
1.0 6.0 9.0 


1.0 14.0 
1.0 10.0 


1.0 14.0 
1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn 


3.3 
5.0 


1.0 8.5 13.0 
1.0 6.5 10.0 


1.0 15.0 
1.0 11.0 


1.0 14.5 
1.0 11.0 


ns 


3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





/ 
Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


3.3 
5.0 


3.5 
2.5 


5.5 
4.0 


7.5 
6.0 


6.0 
4.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


3.3 
5.0 


-2.0 
-1.0 



1.0 



1.0 



1.0 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEtoCP 


3.3 
5.0 


4.0 
2.5 


6.0 
4.0 


9.5 
6.0 


7.5 
4.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
UEtoCP 


3.3 
5.0 


-3.5 
-2.0 



1.0 



1.0 



1.0 


ns 


3-9 


tw 


Clock Pulse Width 
HIGH or LOW 


3.3 
5.0 


3.5 
2.5 


5.5 
4.0 


6.5 
5.0 


6.0 
4.5 


ns 


3-6 



*Voltage Range 3.3 is 3.0 V + 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


140 175 


85 


125 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn 


5.0 


1.0 6.5 9.0 


1.0 11.0 


1.0 10.0 


ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn 


5.0 


1.0 7.0 10.0 


1.0 12.0 


1.0 11.0 


ns 


3-6 



* Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


5.0 


2.5 


4.5 


7.0 


5.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 


-1.0 


1.0 


1.0 


1.0 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEtoCP 


5.0 


2.5 


4.5 


7.0 


5.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
CE to CP 


5.0 


-1.0 


1.0 


1.0 


1.0 


ns 


3-9 


tw 


Clock Pulse Width 
HIGH or LOW 


5.0 


2.0 


4.0 


5.5 


4.5 


ns 


3-6 



"Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 




Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


90.0 


PF 


Vcc = 5.5 V 



5-179 



AC378 • ACT378 



54AC/74AC378 • 54ACT/74ACT378 

Parallel D Register With Enable 



Description 

The 'AC/'ACT378 is a 6-bit register with a buffered 
common Enable. This device is similar to the 
'AC/'ACT174, but with common Enable rather than 
common Master Reset. 

• 6-Bit High-Speed Parallel Register 

• Positive Edge-Triggered D-Type Inputs 

• Fully Buffered Common Clock and Enable Inputs 

• Outputs Source/Sink 24 mA 

• 'ACT378 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol 



Connection Diagrams 



Ed 




Tjsjvcc 


Qo[T 




TiTlQS 


Do [7 




TT|d 5 


Di[T 




T?|d4 


Qi(T 




"12] Q 4 


D 2 |J 




ill 03 


Q 2 (T 




To1q 3 


gnd[T 




T|cp 



Pin Assignment 
for DIP, Flatpak and SOIC 



nil 



E D D, D 2 D 3 D 4 D 5 
CP 

Q Q, Q 2 Q 3 Q4 Q5 



Pin Names 

E Enable Input 

Do - D5 Data Inputs 
CP Clock Pulse Input 

Qo - Q5 Outputs 





D2 


Q1 

m 


NC D1 


Do 

s 
IT] 


k 


Q2S Jl 










I [3|Qo 


5ND[J0] J| 










t @E 


nc [r|] j| 










I 0NC 


cp BH j| 










t M Vcc 


QaSl Ji 










t M Qs 




s m n @ 

D3 Q4 NC D4 Ds 




1 


3 in 


Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT378 consists of six edge-triggered D- 
type flip-flops with individual D inputs and 
Q outputs. The Clock (CP) and Enable (E) inputs 
are common to all flip-flops. 

When the E input is LOW, new data is entered into 
the register on the LOW-to-HIGH transition of the 
CP input. When the E input is HIGH, the register 
will retain the present data independent of the 
CP input. 



Truth Table 



Inputs 


Outputs 


E CP Dn 


Qn 


H I X 
L J H 
L S L 


No Change 
H 

L 



H = HIGH Voltage Level 
L=LOW Voltage level 
X= Immaterial 
_T= LOW-to-HIGH Transition 








Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/xA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/xA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25° 


ICCT 


Maximum Additional 
Ice/Input ('ACT378) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 
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AC Characteristics 





Pa^afheter 


1fCC* 


74AC 


54AC 


74AC 


Units 




Symbol** 


Ta= +25°C 
;: Cl = 50 pF 

.. ,. i f - < 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




jto/n / |lip/ i $*fl 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 




I l * • i -7V7 ; / / 






^MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn 


3.3 
5.0 


8.5 
6.0 






^ns\ ^ 


/j& 


tPHL 


Propagation Delay 
CP to Qn 


3.3 
5.0 


7.5 
5.5 






nsi»i 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




SymbpX 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setpp Time, ,, | 
HI<SHorLOW : 

Dn to CP /*';; - : ;' | 


1 3.3 
5.0 i 


/ /4i§T 

■ 3.0 


| ;--. 






ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


^i L 

5.0 


•1.5; 






• 


' : .ns . 


3-9 


ts 


Setup Time, 
HIGH or LOW 
EtoCP 


3.3 
5.0 


-1.5 
-1.0 






* 


I ns .' 


f 3-9 


th 


Hold Time, HIGH or LOW 
EtoCP 


3.3 
5.0 












ns 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


3.3 
5.0 


8.5 
6.0 








ns 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Z'".s ' ; : PjAxafaiiek y- *tT} 


yep* 

/(f) 


74ACT 


54ACT 


74ACT 


Units 




Symbol p 


Ta= + 25°C 
^Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min/ iiyp /pax / 


- f Min Max 


Min Max 




fmax 


Maximum Clock ""* :, 
Frequency 


^.(x:; 


i ; . : ioo- ' / 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn 


5.0 


6.0 " w 


J 1 \ \i i 




n$ 


\¥>7 


tPHL 


Propagation Delay 
CP to Qn 


5.0 


5.5 






Ljps i 


/3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
DntoCP 


5.0 


3.0 








ns 


3-9 


th 


Hold Time, Hl(#rw4^V\| 
Dn to CP 


5.0 


.1.6 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
Eto CP 


5.0 


-1.0 




;' .. - x \ \- 




ns 


■ 3^;: ; 


th 


Hold Time, 
HIGH or LOW 
EtoCP 


5.0 











ns l 


J 3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


5.0 


6.0 








ns 


3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC379 • 54ACT/74ACT379 

Quad Parallel Register With Enable 



Description 

The 'AC/'ACT379 is a 4-bit register with a buffered 
common Enable. This device is similar to the 
'AC/'ACT175 but features the common Enable 
rather than common Master Reset. 

• Edge-Triggered D-Type Inputs 

• Buffered Positive Edge-Triggered Clock 

• Buffered Common Enable Input 

• True and Complement Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT379 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



E D D, D 2 D 3 



- CP 



Qo Qi Q2 Q3 



mm? 



Pin Names 


E 


Enable Input 


Do - D3 


Data Inputs 


CP 


Clock Pulse Input 


Qo- Q3 


Flip-Flop Outputs 


Qo- Q3 


Complement Outputs 



hE 




\ 


1 






^6]VCC 


Qo[T 












T?]Q3 


QoQT 












1T|q3 


Do [7 












T|]d3 


Di[T 












1|]D2 


Qi[T 












]T|Q2 


QiE 












To]q2 


gnd|T 












T|cp 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 




Q1 


D1 

m 


NC 


Do 


Qo 

a 

~M1 


^ 


Q1SI 












K. CE Qo 


grd[k>] J 












tH]E 


NC[Tl] J 












t DQnc 


cpIiU J 












ft J2o]Vcc 


Q2 llU J 












Km 






Q2 D2 NC D3 Q3 

Pin Assignment 
for LCC and PCC 
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Functional Description 

The 'AC/'ACT379 consists of four edge-triggered 
D-type flip-flops with individual D inputs and Q and 
Q outputs. The Clock (CP) and Enable (E) inputs 
are common to all flip-flops. When the E input is 
HIGH, the register will retain the present data 



independent of the CP input. When the E is LOW, 
new data is entered into the register on the LOW- 
to-HIGH transition of the CP input. 



Truth Table 



Inputs 


Outputs 


E 


CP 


Dn 


Qn Qn 


H 
L 

L 


I 
J 
I 


X 

H 
L 


NC NC 
H L 
L H 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 

J~=LOW-to-HIGH Transition 
NC = No Change 



Logic Diagram 



CP 



No 






D 











D 


1 








D 


2 








D 


3 


px> 


o 






6 






6 






< 








CP D 

E 

Q Q 






CP D 

E 

Q Q 






CP D 

E 

Q Q 






CP D 

E 

Q Q 


olS . 




C 


J 








C 


> 








C 


> 








i 


> 




-o^> 





































Q Q Qi Qi Q2 Q2 Q3 

PLease note that this diagram is provided only for the understanding of logic operations and should not be used to 
estimate propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


nA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


lik 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT379) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Sym^of 


Ta= +25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3,3 


/ 118 I 
160 / 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn, <5n 


3.3 
5.0 


8.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to Qn, Qn 


3.3 
5.0 


8.5 
6.0 






J ns / 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol, 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta=-40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setjup Time, 
HIGH or LOW 
Dn to CP 


3.3 
? 5.0 


4.5 
3.0 








ns 


3-9 


th 


Hold Time, HIGH ort(M 
Dn to CP 


3.3 
5.0 












ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
EtoCP 


3.3 
5.0 


4.5 
3.0 








ns 


/8JB 


th 


Hold Time, HIGH or LOW 
Eto CP 


3.3 
5.0 


3.0 
2.0 








n C/ 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


3.3 
5.0 


5.5 
4.0 








ns 


3-6 




*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 



p 


;jly / LPa^mefer- - 1,^3 

*~"./ : 1 1 i § i 


IV) 


74ACT 


54ACT 


74ACT 


Units 




/ / 

Symbfo)^ 

1 1 
I 1 
w 


Ta= +25°C 
^Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




tjk'iii 1 Mp /^ifaxr^ Mm Max 


Min Max 




fmax 


Maximum Clock ; . 
Frequency 


^TaJ 


/ / / / h<d/! / / / 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to Qn, Qn 


5.0 


7.0 




:. . '» ^ ; 


^ns\ ! 


; A? 


tPHL 


Propagation Delay 
CP to Qn, Qn 


5.0 


6.0 






4 ns / / 3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta=-55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 


/ i - 


Typ 


Guaranteed Minimum 




(J 

ts 


Setpp-Timi^'" 1 ; .. / 

Hl^ortOVV; /' - ...7 / 
Dn to CP?. .-; / ; / 


/5.0 


l*}'°T? 








ns 


3-9 


th 


Hold Time, HIGH or t<M 
Dn to CP 


si i 


■ ; i'Q ■ 


* V : •■ 




/ '*' ; 


ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
EtoCP 


5.0 


3.0 




*"* ;. ; * 


• / :- ft ••••■ 

••- iJ i 


y ns* \ 

| 1 


3-9 


th 


Hold Time, HIGH or LOW 
EtoCP 


5.0 


2.0 






i 


i / i 
I * 

nsr**^ 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


5.0 


4.0 








ns 


3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC398 • 54ACT/74ACT398 
54AC/74AC399 • 54ACT/74ACT399 

Quad 2-Port Register 



Description 

The 'AC/'ACT398 and 'AC/'ACT399 are the logical 
equivalents of a quad 2-input multiplexer feeding 
into four edge-triggered flip-flops. A common 
Select input determines which of the two 4-bit 
words is accepted. The selected data enters the 
flip-flop on the rising edge of the clock. The 
'AC/'ACT399 is the 16-pin version of the 
'AC/'ACT398, with only the Q outputs of the flip- 
flops available. 

• Select Inputs from Two Data Sources 

• Fully Positive Edge-Triggered Operation 

• Both True and Complement 
Outputs-'ACrACTSSS 

• Outputs Source/Sink 24 mA 

• 'ACT398 and 'ACT399 have TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 




n n n @ 

lOc he lid lOd Qd 



'ac/'act398 



Logic Symbols 



s 

CP 



loa ha lob hb 'oc 'ic 'od 'id 



Qa Qa Qb Qb Q c Qc Qd Qd 



t I I I I I I 

'ac/'act398 



lOb hb NC ha lOa 

E S S [s] H 




loc he NC hd lod 



'AC/'ACTsgg 



Pin Assignment 
for LCC 



Pin Assignment 
for DIP, Flatpak and SOIC 




Pin Names 

s 

CP 

lOa - lOd 
ha - hd 
Qa- Qd 
Qa- Qd 



'AC/'ACT399 



Common Select Input 

Clock Pulse 

Data Inputs from Source 

Data Inputs from Source 1 

Register True Outputs 

Register Complementary Outputs 

('AC/'ACT398) 
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Functional Description 

The 'AC/ACT398 and 'AC/'ACT399 are high-speed 
quad 2-port registers. They select four bits of data 
from either of two sources (Ports) under control of 
a common Select input (S). The selected data is 
transferred to a 4-bit output register synchronous 
with the LOW-to-HIGH transition of the Clock input 
(CP). The 4-bit D-type output register is fully edge- 
triggered. The Data inputs (lox, hx) and Select input 
(S) must be stable only a setup time prior to and 
hold time after the LOW-to-HIGH transition of the 
Clock input for predictable operation. The 
'AC/'ACT398 has both Q and Q outputs. 



Function Table 








Inputs 


Outputs 


s 


lo h 


CP 


Q 


Q* 


L 


L X 


J 


L 


H 


L 


H X 


I 


H 


L 


H 


X L 


I 


L 


H 


H 


X H 


I 


H 


L 



H = HIGH Voltage Level 

L=LOWVoltage Level 

X= Immaterial 

I = LOW-to-HIGH Clock Transition 

* = 'AC/'ACT398 only 



Logic Diagram 




-Qa 
-Qa* 

-Ob 
-QV 

"Qc 
"Qc* 

-Qd 
-Qd* 




*'AC/'ACT398 only 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT398/399) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter r 


ycc* 

|(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




fMin Typ Max 


Jtolfi Max 


Min Max 




fmax 


Input Clock 
Frequency 


3.3 


1 180 • / 
160 






^^ 


3-3 


tPLH 


Propagation Delay 
CP to Qo or Q 


3.3 
5.0 


9.5 
7.0 






ns 


^6 


tPHL 


Propagation Delay 
CP to Qo or Q 


3.3 
5.0 


8.5 
6.0 






ns 4a " 


3-6 



* Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
^jH*eOPW 
Itr Xp CP 


3.3 
5.0 


4.5 
3.0 








ns 


3-9 


th " 


HiqH^or Dow / ^ ^;i:; 1 

In td"CP ij t ■■ ■:.„ ^ •' 


' /3.3 
J 5.0 




I. '' ? • "■ 






ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
S to CP ('398) 


3.3 i 
5.0 


4.5 
3.0 


.,./' ; ;' 






^ x ns^ 


3-9 


ts 


Setup Time, 
HIGH or LOW 
S to CP ('399) 


3.3 
5.0 


4.5 
3.0 






- ' ..' : < 


ns 


A 9 


th 


Hold Time, 
HIGH or LOW 
StoCP 


3.3 
5.0 


-1.5 
-1.0 








ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


3.3 
5.0 


5.5 
4.0 








ns 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Characteristics 






Parameter 


Vcc* 

7 v > 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min typ ; ;Mf»f 


I l^li| Max 


Min Max 




fmax 


Input Clock J -.. ~ 
Frequency 


ISO- 


I ' 160 ' I 


/ /\\ ! : 




H^H^ n 


3-3 


tPLH 


Propagation Delay 
CP to Q or Q 


5.0 


7.0 






ns 


\/ / 


tPHL 


Propagation Delay 
CP to Q or Q 


5.0 


6.0 






ns *"" 


J 3 . 6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
In to CP 


5.0 


3.0 








ns 


3-9 


th 


Hold Time, v / / 
HIGH or LOW 
In to CP 


5.0 











ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
S to CP ('398) 


5.0 


3.0 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
S to CP ('399) 


5.0 


3.0 








ns 


3-9 


th 


Hold Time, 
HIGH or LOW 
StoCP 


5.0 


-1.0 








ns 


> 3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


5.5 








ns 


3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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General Purpose Interface Bus (GPIB) Circuit 



ACT488 



Description 

The 'ACT488 is a FACT LSI circuit containing all of 
the logic necessary to interface Talk, Listen and 
Talk/Listen type instruments and system 
components in accordance with the IEEE-488 
standard for programmable instrumentation. All 
outputs that drive the IEEE-488 bus are guaranteed 
to sink 48 mA and all bus inputs have Schmitt 
triggers and bus terminating networks. All pins that 
interface to the instrument logic are 
TTL-compatible. 

The 'ACT488 has programming inputs that 
determine whether it is to be a talker, listener or 
both, single or dual address, high or low speed, 
etc., according to the instrument and system 
requirements. It operates with a minimum of 
external support logic and readily interfaces with 
most microprocessors. It operates from a single 
voltage supply and a 10 MHz single phase clock, 
and it is capable of operating the bus handshake at 
the full 1 MHz data rate. It offers a variety of 
handshaking and status connections to the 
instrument logic for versatility and ease of design. 

• Single Supply Voltage 

• Complete Source and Acceptor Handshake Logic 

• Same or Separate Talk and Listen Address 

• Secondary Address Capability 

• Talk Only or Listen Only Capability 

• Source Handshake Delay Programmable for Low 
or High Speed 

• Serial Poll Capability 

• Parallel Poll Capability 

• Sync Trigger and Device Clear Outputs 

• Implements Remote/Local Function 

• On-Chip Clock Oscillator 

• Service Request Interrupt Facility 

• All Bus I/O Signals Comply with the IEEE-488 
(1980) and IEC-625-1 Input Threshold, Termination 
and Output Specifications 

• All Instrument Interface Signals are 
LS-TTL-Compatible 

• GPIB Pins Present No Electrical Load when 
Device is Powered Off 



Connection Diagram 



M 3 


lz 


1 ^ 48 


Zl 


Vcc 


c 


2 


47 


Zl 


RTL 


lz 


3 


46 


Zl 


R/L 


lz 


4 


45 


Zl 


A 


lz 


5 


44 


Z] 


A 2 


lz 


6 


43 


Zl 


A 3 


lz 


7 


42 


Z] 


A4 


lz 


8 


41 


Zl 


As 


lz 


9 


40 Zl 


1ST 


lz 


10 


39 Zl 


DIOi 


lz 


11 


38 Zl 


DTQ2 


lz 


12 


37 


Z] 


DTO3 


LZ 


13 


36 Zl 


DIO4 


lz 


14 


35 


Zl 


DlOs 


LZ 


15 


34 


Zl 


DfOe 


lz 


16 


33 


Zl 


DIO7 


rz 


17 


32 


Zl 


D0 8 


rz 


18 


31 


Zl 


D/S/E 


rz 


19 


30 Zl 


EOl 


lz 


20 


29 


Zl 


ATN 


IZ 


21 


28 


Zl 


SRQ 


rz 


22 


27 


Zl 


RQS 


IZ 


23 


26 


Zl 


GND 


lz 


24 


25 


Z] 



M2 

Mi 

Mo 

LAD 

TAD 

XTAL 

CP 

MR 

IFC 

REN 

ASEL 

STRDY 

TXRDY 

STST 

TXST 

DRB 

CTR~ 

TR~TC5 

RXST 

RXRDY 

DAV 

NDAC 

NRFD 

RSV 



Pin Assignment 
for DIP 

Logic Symbol 







| 


I I I I I I I J> 








LU 


H>»->-»->l-> 








</> 


C/>0</)Q</)Q</></> 

xccxcct-cc-cc 


Did 






IQ 


t- X oc X CO 1- 

1- CC CO 


DI02 


— ° 


CP 






DI03 





XTAL 






DI04 


"~° 


MR 






DIOs 




Mo 
Mi 
M 2 






DlOe 








DIO7 








DOs 




M 3 
A1 






ATN 








REN 





A 2 






IFC 




A3 






EOl 


~~~~~~ 


A 4 
As 
ASEL 




OQCC £_,_|C0CO 

<<-l II N h C O 

h-jOi-icrctQcc 


DAV 
NRFD 
NDAC 

SRQ 



TTTTTTTT 
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Pin Names 


Ai - As 


Address Inputs 


ATN 


Attention Input 


CP 


Clock Input 


IFC 


Interface Clear Input 


1ST 


Instrument Status Input 


Mo - M3 


Mode Control Inputs 


MR 


Master Reset Input 


REN 


Remote Enable Input 


RSV 


Request Service Input 


RTL 


Return to Local Input 


RXRDY 


Receiver Ready Input 


STRDY 


Status Ready Input 


TXRDY 


Transmitter Ready Input 


DAV 


Data Valid Input Output 


Did - DIO7 Data Inputs Outputs 


DOs 


Data Output 


EOT 


End or Identify Input 


NDAC 


Not Data Accepted Input Output 


NRFD 


Not Ready for Data Input Output 


ASEL 


Address Select Output 


CLR 


Device Clear Output 


D/S/E 


Data/Status Output or 




End-of-String Output 


DRB 


Bus Drive Enable Output 


LAD 


Listen Address Status Output 


RQS 


Requested Service Status Output 


RXST 


Receiver Strobe Output 


R/L 


Remote/Local Output 


SRQ 


Service Request Output 


STST 


Status Strobe Output 


TAD 


Talk Address Status Output 


TXST 


Transmitter Strobe Output 


TRIG 


Device Trigger Output 


XTAL 


Crystal Output 



GPIB Protocol 

A full description and specification of the GPIB 
system is published in the IEEE document "IEEE 
Standard Interface for Programmable 
Instrumentation" IEEE Std 488-1978 and is used as 
the reference in this description. 

The standard is a 16-wire interface that can 
transmit byte serial data at rates of up to one 
megabyte/second. Using this standard up to 15 
individual devices (instruments or system 
components) may be interconnected in a star or 
linear network, with a maximum cable length of 
20 m and automatically controlled or programmed. 
Data may be exchanged between instruments or 
between a controller and instruments. The use of a 
bus extender or a controller which can handle a 
number of separate instrument buses allows more 
than 15 instruments to be used in a system: 



Talkers — These instruments can only transmit 
data (when addressed), e.g., a timer or counter. 

Listeners — These instruments can only receive 
information, e.g., a programmable power supply 
or a printer. 

Talker/Listeners — These instruments can 
receive data or functional instructions and later 
transmit data, e.g., a programmable DVM or 
multi-channel A/D converter. 

Controller — A device that is able to generate 
control instructions for instruments on the bus, 
e.g., a mini-computer or programmable 
calculator. 

The 'ACT488 is designed for use in any of the first 
three types of devices. 

The 16-wire bus is organized as three f unct i onal 
groups (Figure 1). The 8-line Data bus (DIO1-DIO7, 
DOs) is used to transfer commands in bit 
parallel/byte serial form from Talkers to Li steners . 
The 3- line Data Byte Transfer Control bus (NRFD, 
NDAC and DAV) implements a data handshake 
which ensures that information transfer proceeds 
as fast as the device will allow but no faster than 
the slowest device currently addressed as active 
(Figure 2). The 5-line General Interface Management 
bus (ATR, REN, EST, TFC and STO) is principally 
used by the Controller. 

In its simplest configuration the GPIB can consist 
of only two instruments, a Talker and a Listener; in 
its most complex configuration up to 961 
instruments could be controlled by one or more 
mini-computers. A bus control ler d ictates the role 
of each device by making the ATN line LOW and 
sending Talk and/or Listen Addresses on the bus 
data lines. Those devices with matching addresses 
are activated accordingly. Device addresses are set 
by switches or PC board jumpers. In single address 
mode each device has a 5-bit address allowing up 
to 31 different addresses (one code is used as an 
unaddress command). In extended address mode 
each device has a 10-bit address, allowing up to 
961 different addresses and the Controller must 
send two bytes in order to activate a device. 

In the configuration shown in Figure 1 a sequence 
to initiate a data transfer from device A to device D 
would proceed as follows: 

Controller sends ATN (attention) command; 
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whenever the ATN line goes LOW, devices using 
the Data bus immediatel y stop all operations. 
The Controller keeps the ATN line LOW during 
the remainder of this sequence. 

Controller sends UNL (unlisten) command; this 
instruction disables any devices that are in 
Listen mode. 

Controller sends Talk Address command to 
device A; this instruction puts device A into Talk 
mode and disables any other devices that had 
been in that mode. 

Controller sends Listen Address command to 
device D, putting it in Listen mode. 



When the Controller stops sending ATN, the bus 



will be released for data transfer functions and 
device A will begin transmitting to device D. 

The SRQ line allows any device to interrupt the 
Controller and request service. The Controller can 
identify the interrupting devices by conducting a 
Serial Poll. To do this it issues an Unlisten (UNL) 
command followed by a Serial Poll Enable (SPE) 
command and then the Talk Address of each device 
in tu rn. The interrupting device will optionally drive 
DI07 LOW. Alternately the Controller can conduct a 
Parallel Poll by making both EOT and DlO line 
previously assigned via a Parallel Poll Enable (PPE) 
command. 

The REN line allows the Controller to put all Listen 
addressed instruments into remote control mode, 
while the IFC line allows the Controller to initialize 
the system. 



Figure 1: Interface Capabilities and Bus Structure 



Device A 

Only Able to Talk 

(e.g.. Counter) 



TT 



K 



fTv Tv 



20 (10 ft 



Device D 

Only Able to Listen 

(e.g., Printer) 



[?v TV 



I7V ^V 



/\ 



p 



General 
Interface 
Management 
5 Bits 



Data Byte 
Control 
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Figure 2: Source and Acceptor Handshake Logic 
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'ACT488 Functional Block Diagram 



ACT488 



CP TXST TXRDY RXST RXRDY DRB TAD LAD 
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16-WIRE INTERFACE BUS 



Functions Implemented by the 'ACT488 

Acceptor Handshake (AH) 

Controls the acquisition of addresses, interface 
commands and data bytes from the bus. The AH 
passes data bytes to the instrument logic via a 
2-wire h ands hake (RXST, RXRDY) and a status 
output (LAD). 

Source Handshake (SH) 

Controls the passing of data bytes and status 
information from the instrument to the bus. The SH 
communicates with the instrument via a 2-wire 
hand shake (TXST, TXRDY) and a status output 
(TAD). It has two operating speeds, selectable via 
the Mo - M3 inputs. Low speed is used with open 
collector data drivers and gives a setting delay of 
2.0 fis. High speed is used with 3-state bus drivers 
and gives a setting delay of 1.1 ps for the first byte 
sent and 0.5 ps for the subsequent bytes (clock 
frequency 10 MHz). 

Listener or Extended Listener (L or LE) 

Either the single or extended address L functions 
can be selected by the Mo - M3 inputs. The ACT488 
flags the listener addressed status via the LAD 
output. The listen address is defined by the A1 - As 
inputs and, where the extended address feature is 
used, the ASEL output controls an external 
multiplexer to select the primary or secondary 
address as required. 



Talker or Extended Talker (T or TE) 

Either the single or extended address T function 
can be selected. The T function employs the 
Mo - M3 and A1 - As inputs in the same manner as 
the L function. The ACT 488 fl ags the talker 
addressed status via the TAD output. The T 
function also incorporates the Serial Poll Function. 

Talker/Listener, Extended Talker/Listener 

For instruments with both talk and listen 
capabilities, the ACT488 implements both the T 
and L functions. In this mode, the "Untalk if My 
Listen Address" and "Unlisten if My Talk Address" 
feature is standard. Where the single address mode 
is selected, different Talk and Listen addresses can 
be used. In the extended address mode, the Talk 
and Listen addresses must be identical. 

Device Trigger, Device Clear (DT, DC) 

These functions generate a pulse on the Trigger or 
Clear output upon receipt of the relevant bus 
command. 

Remote Local (RL) 

The complete RL function is implemented, 
including the Local Lock-Out feature. 

Talk Only, Listen Only 

The ACT488 can operate in either of these two 
modes via the Mo - M3 input code selection. 



5-199 



ACT488 



Service Request (SR) 

The ACT488 initiates an SR on rec eipt o f the RSV 
input and returns its status on the RQS line when 
seri al po lled. The RQS output can be used to drive 
the DI07 bus line directly. 

Parallel Poll (PP) 

The Controller assigns, via the PPE command, one 
of the eight data lines for use as the Parallel Poll 
Response output. When the Controller issues the 
IDY command, the 'ACT488 compares the state of 
the 1ST input with the state defined by the last PPE 
command. If the comparison is True, the previously 
assigned DlS line is driven LOW by the 'ACT488. 

Pin Functions 

488 Bus Signals 

All bus inputs have Schmitt trigger buffers, and all 
bus outputs can sink 48 mA. Each bus signal is 
terminated with a resistive load and meets the DC 
load characteristics specified in Section 3.5.3 of 
the IEEE Std 488-1978 specification. 

Did - DIO7 (Data Input/Output)— These are used as 
inputs to receive addresses and interface 
commands. They are used as outputs, along with 
DUs to provide Parallel Poll response. 

ATN (Attention)— This is an input from the GPIB 
Controller. When ATN is LOW the ACT488 
interprets the data on DIO1 - DIOz lines as 
commands or addre sses. If the ACT488 is 
interrupted by ATN while sending data, it will 
relinquish control of the Data and Management 
lines within 200 ns. 

DAV (Data Valid)— A bidir ectional signal with a 
3-state output driver, DAV is part of the handshake 
system and is driven LOW by current talker when a 
valid data b yte, command or address is on the 
GPIB. DAV is treated as an input whe n the ACT488 
is addressed to Listen or is receiving ATN. It is an 
outp ut when the 'ACT488 is addressed to Talk and 
ATN is HIGH. 



NRFD (Not Ready for Data)— A b idirect ional signal 
with an open-drain output driver, NRFD is part of 
the handshake system and is driven LOW to 
indicate that an instrum ent is n ot ready to receive 
data. The ACT488 drives NRFD HIGH when 
addressed as a Listener and the inst rume nt is 
ready to accept a data byte or when ATN is LOW 



and the ACT488 is r eady to accept an address or 
interface command. NRFD is treated as an input 
when the 'ACT488 is addressed to Talk. 

NDAC (Not Data Accepted)— A b idirecti onal signal 
with an open-drain output driver, NDAC is part of 
the handshake system and is pulled LOW to 
indic ate tha t a device has not yet accepted a data 
byte. NDAC is treated as an input when the ACT488 
is addressed to Talk. It is an output and is driven 
LOW when the ACT488 is addressed to Listen and 
the instrument has n ot accepted a data byte or 
when receiving ATN and the 'ACT488 has not 
accepted an address or interface command. 

SRQ (Service Request)— This is an open-drain 
output driv en LO W when the instrument requests 
service (via RSV) from the Controller. 

RQS (Requested Service)— A 48 mA 3-state output, 
enabled during a Serial Poll res pons e and driven 
LOW if the ACT488 initiated an SRG, RQS can be 
directly connected to DIOz in applications where it 
is the only status information to be sent. 

EOI (End or Identify)— This is an input from the 
GPIB Controller used to elicit a Parallel Poll 
response, or from the current active talker to 
indicate the End-of-String (END) message. 

REN (Remote Enable)— This is an input driven by 
the Controller. The Controller drives it LOW when it 
needs to remotely program an instrument. 

TFC (Interface Clear)— This is an input from the 
Controller, driven LOW to clear the interface logic 
(Figure 18). 

Instrument Interface and Auxiliary Pins 

Instrument Logic Signals— All instrument logic 
signals are standard low-power Schottky- 
compatible. 

CP (10 MHz Clock)— Used to clock internal-state it 
flip-flops, and is divided down internally to 
generate the SH data setting delay. All output 
changes are synchronous with the negative clock 
edge. The CP input can be driven by an external 
oscillator or used in conjunction with XTAL output, 
as a crystal oscillator (Figure 6). 

XTAL (Crystal)— Used to connect a crystal for the 
on-chip oscillator (Figure 6). 
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MR (Active-LOW Master Reset)— Initializes all 
internal latches and is completely asynchronous. 
After a reset, all outputs to the GPIB are passive 
HIGH and RQS is in the Hi gh-Z state; R/L, TRIG, 
CLR, DRB, ASEL, TAD and LAD are HIGH; D/S/E, 
RXST, STST and TXST are LOW. 

Mo - M3 (Mode Control Inputs)— Defines one of 
fourteen possible operating modes for the 'ACT488. 
Mo - M3 are HIGH-true inputs. 

Ai - As (Device Address Inputs)— Defines the 
instrument address and originates from switches, 
PC jumpers or software-loaded register. Where 
different Talk and Listen addresses are required or 
when the secondary address feature is used, these 
inputs must be externally multiplexed, using the 
ASEL output to control the multiplexer. Ai - As are 
HIGH-true inputs (H = 1, L = 0) and thus have the 
opposite polarity of the Did - DIO5 addresses. 

ASEL (Address Select Output)— Selects, via an 
external multiplexer, the Talk/Listen or 
primary/secondary address input, depending on the 
operating mode selected; LOW for Talk or primary 
address; HIGH for Listen or secondary address 
(Figure 11). 

LAD, TAD (Address Status Outputs)— Indicate the 
Listen-Address or Talk-Address status respectively. 
They are also activated in the Talk-Only and Listen- 
Only modes. The outputs are active-LOW to 
facilitate driving LED indicator lamps (Figures 7, 
10). 

RXST (Receiver Strobe Output)— Forms part of the 
handshake logic to pass data bytes to the 
instrument. When addressed to Listen, the 'ACT488 
takes RXST HIGH when a valid data byte is on the 
bus and holds it HIGH until the instrument signals 
(via the RXRDY input) that it has processed the 
byte. RXST may be inverted and connected to 
RXRDY, in which case the 'ACT488 will receive data 
bytes from the bus at a data rate determined solely 
by the bus handshake (Figure 8). 

TXST (Transmit Strobe Output)— Forms part of the 
handshake logic to pass data bytes from the 
instrument to the bus. When addressed to Talk, the 
'ACT488 takes TXST HIGH to signal the instrument 
that the bus has accepted the data. TXST does not 
go LOW again until the instrument has acknow- 
ledged that the byte has been accepted (via the 
TXRDY input). TXST may be inverted and connected 



to TXRDY, in which case the 'ACT488 will transmit 
data bytes to the bus at a data rate determined 
solely by the bus handshake (Figure 9). 

STST (Status Strobe Output)— Forms part of the 
handshake logic to pass a status byte from the 
instrument to the bus during a Serial Poll 
sequence. It operates in conjunction with the 
STRDY input in the same way as the TXST and 
TXRDY signals. STST may be inverted and 
connected to STRDY, in which case the status byte 
will be repeated as long as the 'ACT488 is 
addressed to Talk (Figure 16). 

RXRDY (Receiver Ready Input)— Forms part of the 
handshake logic controlling the passing of data 
from the bus to the instrument. RXRDY is driven 
HIGH when the instrument is ready to receive a 
data byte and LOW to acknowledge receipt of a 
data byte (Figure 8). 

TXRDY (Transmitter Ready Input)— Forms part of 
the handshake logic controlling the passing of data 
from the instrument to the bus. When the 'ACT488 I 
is addressed to Talk, TXRDY is driven HIGH when 
the instrument has a data byte to send and LOW to 
acknowledge that the byte has been accepted by 
the bus (Figure 9). 

STRDY (Status Ready Input)— Forms part of the 
handshake logic controlling the passing of a status 
byte to the bus during a Serial Poll sequence. It 
operates in a similar fashion to TXRDY (Figure 16). 



RSV (Request Service Input)— Is pulled LOW by th e 
instrument to request service and initiate an SRQ 
interrupt to the controller. This interrupt will be 
cleared if RSV goes HIGH before it is serviced, but 
once the SRQ is serviced, RSV must, after exiting 
SPAS, go HIGH then LOW to initiate another 
service request (Figure 16). 

CLR (Clear Output)— Issues a negative impulse 
when the ACT488 receives a Device Clear (DC) 
command, or when it is addressed to Listen and 
receives a Selected Device Clear. The CLR Output 
will stay L OW during Accept Data State (ACDS) or 
until ATN goes HIGH (Figure 13). 



TRIG (Trigger Output)— Issues a negative pulse 
when the ACT488 is addressed to Listen and 
receives a DT command. The TRIG output will stay 
LOW during ACDS or until ATN goes HIGH (Figure 
13). 
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DRB (Drive Bus Output)—Taken LOW to enable an 
external data bus driver when the 'ACT488 is 
addre ssed to Talk and is in the Talker Ac tive S tate. 
DRB will go LOW one clock period after ATN goes 
HIGH, and will go HIGH asynchronously within 
200 ns (typically 7 ns) after ATN goes LOW 
(Figures 9, 10, 11). DRB can also be used to tell the 
instrument logic to fetch the first byte. 



RQS (Requested Service Output)— A 48 mA 3-state 
output, enabled during a Serial Poll re spons e and 
driven LOW if the 'ACT488 initiated an SRQ. RQS 
can be directly connected to DIOz in applications 
where it is the only status information to be sent 
(Figures 4, 5, 16). 

D/S/E (Data/Status or END Output)— Valid during 
the Talk Addressed state and indicates to the 
instrument logic whether the information to be 
sent via the bus is to be data or status (LOW for 
data, HIGH for status). A status byte is sent_only in 
response to a Serial Poll, and, in this case, D/S/E 
may be used to control a multiplexer to select data 
or status as the source to the bus data drivers 
(Figures 4, 5, 16). Valid during the Listener Active 
State (LACS) to indicate that the current talker is 
sending the END message; a HIGH output 
indicates that the END message is true. 



R/L (Remote/Local Output)— Goes LOW when the 
Controller puts the instrument into Remote mode 
via the REN command (Figures 14, 15). 

RTL (Return to Local Input)— Taken LOW to request 
return of the instrument to local control. RTL will 
set R/L HIGH unless the Controller has put the 
'ACT488 into Local Lock-out state (Figure 14). 

1ST (Instrument Status Input)— Used by the Parallel 
Poll logic, 1 ST i s compared with the logic state 
defined by DI04 during the last PPE command. If 
1ST is in the defined state, the 'ACT488 will make 
an affirmative response to the next IDY message by 
making the assigned DI P lin e LOW. Note that 1ST is 
a HIGH-true input while DI04 is LOW-true (Figure 
17). 

Operating Modes 

The 'ACT488 has fourteen operating modes, defined 
by a 4-bit input code (Mo - M3) which would 
normally be selected by switches or PC board 
jumpers. 

Table 1 defines the input codes and operating 
modes. 



Table 1 



Mode Inputs 






Mo 


Mi 


M2 


Ms 


Operating Mode 


Function 


L 


L 


L 


L 


Off Line 


The device cannot take part in any GPIB operations 


L 


L 


L 


H 


TON (LOW Speed) 1 


The device goes directly to the talk addressed 
state and can source data to the bus 


L 


L 


H 


L 


LON 


The device goes directly to the listen addressed 
state and can receive data from the bus 


L 


L 


H 


H 


TON (HIGH Speed) 1 


As for TON (LOW Speed) 


L 


H 


L 


L 


T (LOW Speed) 1 


Talker only, single address mode 


L 


H 


L 


H 


TE (LOW Speed) 1 


Talker only, extended address mode 


L 


H 


H 


L 


T (HIGH Speed) 1 


Talker only, single address mode 


L 


H 


H 


H 


TE (HIGH Speed) 1 


Talker only, extended address mode 


H 


L 


L 


L 


L 


Listener only, single address mode 


H 


L 


L 


H 


LE 


Listener only, extended address mode 


H 


H 


L 


L 


T/L (LOW Speed) 1 ' 2 


Talker/Listener, dual address mode 


H 


H 


L 


H 


TE/LE (LOW Speed) 1 


Talker/Listener, extended address mode 


H 


H 


H 


L 


T/L (HIGH Speed) 1 ' 2 


Talker/Listener, dual address mode 


H 


H 


H 


H 


TE/LE (HIGH Speed) 1 


Talker/Listener, extended address mode 



Notes 

1. The LOW speed talker option is selected where open-collector data drivers are used. The delay from putting valid data on 
the GPIB to DAV going true is 2.0 **s. The HIGH speed option is selected where 3-state drivers are used. The setting 
delay (data to DAV) is 1.1 /*s for the first byte sent after a LOW to HIGH transition of ATN and 500 ns for subsequent 
bites. 

2. For dual address Talker/Listener modes the Talk and Listen addresses can be different. 
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Table 2 



DOS 


DI07 


DlUe 


DI05 


DI04 


DR)3 


DR?2 


DR5i 




X 


H 


L 


A5 


A4 


A3 


A2 


A1 


Primary Listen Address 


X 


H 


L 


L 


L 


L 


L 


L 


Unlisten 


X 


L 


H 


As 


A4 


A3 


A2 


A1 


Primary Talk Address 


X 


L 


H 


L 


L 


L 


L 


L 


Untalk 


X 


L 


L 


S5 


S4 


S3 


S2 


Si 


Secondary Address 



Addressing Modes 



Where extended addressing or different Talk and 
Listen addresses are required, the address codes 
must be externally multiplexed, using ASEL (Figure 
3). In the extended address modes, ASEL is LOW 
for the primary address and HIGH for the 
secondary address (Figure 11). In the dual address 
modes, ASEL is HIGH for the Listen address and 
LOW for the Talk address. 



address if, and only if, it has received its primary 
address. If a device is addressed to Talk and 
receives its Listen address it will un-address as a 
Talker and go to Listener addressed state, and 
vice versa. A Talker Addressed device will un- 
address if it receives a non-matching talk address. 
The ACT4 88 indicates its address status on the 
TAD, LAD and D/S/E outputs (Table 3). 




In single address mode the ACT488 will go into the 
addressed state on receipt of the primary address. 
In extended address mode it will go to the 
addressed state on receipt of its secondary 



Table 3: Status Codes 



TAD 


LAD 


D/S/E 


State 


H 
H 

L 
L 
H 


H 
L 
H 
H 
L 


L 

L 
L 
H 
H 


Off Line 

Addressed to Listen (LADS) 

Addressed to Talk (TADS) 

Serial Poll Mode (SPM) 

Receiving END Message 

(LACS) 
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Figure 3: Address Multiplexer 



Vcc 




MODE SELECT 



± I I 

SECONDARY 
ADDRESS 



Status Response 



In Serial Poll Active State (SPAS) the instrument is 
requested to return a status byte, via the usual 
handshake, to the Controller. Seven bits are defined 
by the instrument. Bit 7 denotes the Request 
Service Status (RQS) and is provided by the 

ACT488 on the RQS output. If the i nstrument 

provides no status, other than RQS, then the RQS 
output can drive the bus directly (Figure 4). If the 



instrument provides status information this can be 
multiplexed to the bus using D/S/E (Figure 5). After 
the bus handshake, the instrument can send a 
second status byte by making STRDY LOW then 
HIGH again, which starts the handshake. The 
sequence can be repeated to send additional bytes, 
as long as ATN remains HIGH (Figure 16). 
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Figure 4: Status Bit Driven Direct by RQS 



DATA 
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Iz 



DATA 
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Figure 5: Status Byte Multiplexing 
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Clock Input 

The CP and XTAL inputs allow the 'ACT488 either 
to accept external clock pulses or to generate its 
own clock (Figure 6). 

a. An external clock can drive CP. The XTAL pin 
may used as an inverted buffered version of 
the external clock, but has limited drive 
capability. 

b. The CP and XTAL pins will form a stable 
crystal oscillator by connecting a 10 MHz 
crystal and an RC network to provide positive 
feedback. XTAL may be used to clock external 
circuits provided it is buffered. 



relevant DIO line will be enabled or disabled within 
200 ns of an IDY transition. 

Since the internal logic of the 'ACT488 is 
synchronous with the CP input, while in general all 
inputs are asychronous, the precise timing of all 
responses to external signals is subject to a 
maximum uncertainty equal to one clock period. 
This is illustrated in the following timing diagrams, 
where some delays are defined as tcp + tx (i.e., 
clock period + propagation delay). 

Listen Address Sequence (Figure 7) 

a. Controller takes ATN line LOW followed by 

b. putting the Listen address on the GPIB. 



Figure 6: Clock Timing Component 
Connections 



a. 



c. Wit hin (tcp + tPHL) the 'ACT488 takes NRFD 
and NDAC LOW, 



d. and a tcp later takes NRFD HIGH, indicating 
that the 'ACT488 is ready for data. 



cp — L/° — t - "h^° — ° 



XTAL- 



e. 



After a delay TCDAV(L) (determined b y the 
Controller logic), the Controller takes DAV 
LOW. 



f. Within (tcp + tPHL) the 'ACT488 takes NRFD 
LOW and 



30 pf: 



10 MHz 
XTAL 



7" 



30 pF 



C3 > 500 k ^ ^ 



Timing Sequences 

A 10 MHz clock frequency is recommended to give 
the correct Source Handshake delays. The 'ACT488 
can be clocked at a slower rate if the GPIB is not 
running at its maximum data rate of 1M byte. The 
lowest clock frequency allowable is dependent on 
the GPIB speed. 



g. three clock periods later NDAC goes HIGH, 
indicating that the 'ACT488 has accepted the 
data, 

h. followed by LAD indicating listen addressed 
status. 

i. Aft er a C ontroller dependent delay, TCDAV(H), 
the DAV line goes HIGH and 



j. within (tcp + tPHL) the 'ACT488 takes NDAC 
LOW. 

k. A tcp l ater th e 'ACT488 allows NRFD to go 
HIGH. NRFD stays HIGH until the Controller 
takes ATN HIGH, unless a further command 
is sent over the GPIB when a similar 
handshake sequence takes place. 

I. ATN goes HIGH followed by 



Regardless of cl ock frequency, the 'ACT48 8 will 
respond to ATN within 200 ns by disabling NRFD, 
NDAC and DAV while forcing DRB HIGH to disable 
the data drivers. In Parallel Poll sequences the 



m. NRFD going LOW within (tcp + tPHL). This 
occurs if the instrument is not ready to 
receive data (RXRDY LOW). If RXRDY is HIGH, 
NRFD will stay HIGH allowing a data transfer 
to take place. 
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Figure 7: Timing Diagram for Listen Address Sequence 

- tcp + tpHL 




Note: ATN, DR) bus and DAV driven by controller; NRFD, NDAC driven by 'ACT488. 



Data Transfer from Bus to Listener (Figure 8) 1 
Assuming the instrument logic responds to RXST 
within one clock period (Figure 8a). 

a. The instrument signals it is ready to receive a 
byte by taking RXRD Y HIGH (keeping RXRDY 
LOW constitutes an "NRFD hold"). 

b. Provided the 'ACT488 is i n the Listen 
Addressed State (LADS), NRFD is taken HIGH 
within (tcp + tpm_). 



g. After a del ay TT DAV(H) determined by the 
Talker, the DAV line goes HIGH. 

h. Within (tcp + tPHL) NDAC goes LOW 




c. When the current Talker sees the NRFD line 
HIGH it takes DAV LOW after a setting delay 
TTDAV(L). 

d. The 'ACT488 takes RXST HIGH within (tcp 

+ tpm) to inform the in strume nt that the GPIB 
data is valid and takes NRFD LOW. 

e. Assuming the instrument responds by pulsing 
RXRDY LOW within one clock period (tPRX < 
tcp) then RXST will remain HIGH only for one 
clock. 

f. At the same time as RXST returns LOW, 
NDAC is taken HIGH to inform the Talker that 
data has been accepted. 

1 ln applications where the bus data can be latched by the 
RXST rising edge and handshaking is not necessary, 
RXRDY can be driven by RXST via an inverter. 



i. followed by NRFD going HIGH one clock 
later. 

This assumes that the instrument logic is slow and 
requires more than one clock period to process a 
data byte (Figure 8b). 

The timing sequence is identical to Figure 8a until 
RXST goes HIGH. 

a. After RXST goes HIGH the instrument delays 
tPRX(> 1 clock cycle) before taking RXRDY 
LOW. 



b. RXST will remain HIGH and NDAC will remain 
LOW during this period, causing the bus data 
to be maintained valid. 



c. RXST goes LOW, and NDAC goes HIGH 
within (tcp + tPHL) of RXRDY. 
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Figure 8: Timing Diagram, Data Transfer 

from Bus to Listener 
a. 



Bus Data Valid 




tcp 
+ tPHL - 



NDAC 



H-tcp + tPHL 

1_ 



d. After a delay TTDAV(H) the Talker takes DA 
HIGH. 

e. Within (tcp + tPHL) NDAC goes LOW. 

f. Assuming the instrument is not ready (i.e., is 
holdin g RXRDY LOW) the 'ACT488 holds 
NRFD LOW preventing another data transfer 
from starting. 

g. Within (tcp + tPLH) of RXRDY going HIGH, 
NRFD goes HIGH and the next data transfer 
cycle can start. 

Data Tran sfer from Talker to GPIB (Figure 9) 2 

a. ATN goes HIGH after completion of a Talk 
address sequence; TAD (not shown) is already 
LOW. 

b. Within (tcp + tPHL) DRB goes LOW to enable 
the bus drivers. 

c. At a time determined by the instrument logic, 
TXRDY goes HIGH. 



Bus Data Valid 



RXRDY 




-♦-tcp + tPHL 



2 ln order to get the source handshake delays specified in 
IEEE Std 488-1978, tcp must be 100 ns (fcLOCK = 10 MHz). 



d. If NRFD is already HIGH, the 'ACT488 drives 
DAV LOW after delay T1 (11 x tcp + tp m in 
high or 20 x t cp + tPHL in low spe ed). If NRFD 
is LOW, DAV will stay HIGH until NRFD goes 
HIGH (assuming T1 has expired). The DAV 
LOW period corresponds to the Source 
Transfer State (STRS). 

e. The Li steners) responds by eventually taking 
NDAC HIGH. 

f. Within (tcp + tPLH) 'ACT488 takes DAV HIGH 
and TXST HIGH to inform the instrument that 
the data has been accepted and a new byte 
can be presented. 

g. The instrument takes TXRDY LOW and holds 
it there until it has provided a new byte, h or 
h'. The minimum time TXRDY must be LOW is 

tPWL. 

h. If TXRDY pulses LOW within tcp of TXST, 
TXST(H) will be a minimum of tcp wide. 
Otherwise TXST goes LOW within (tcp + tPHL) 
of TXRDY, f. After the first byte is sent, T1 
drops from 11 x tcp to 5 x tcp in high-speed 
mode. 
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If TXRDY is HIG H befo re NRFD, DAV goes 
low within T2 of NRFD going HIGH (5 x tcp in 
high speed or 20 x tcp in low speed). 



If TXRDY does not go HIGH until h' (after NRFD 
goes HIGH) DAV goes LOW T3 later, i' (T3 = 6 x 
tcp in HIGH and 21 x tcp in low speed). 



If the Talk sequence is interrupted by ATN while 
the ins trume nt is generating a new byte (between f 
and h), DRB will go HIGH wit hin 20 ns and the 
DAV line will be relinquished. DRB will return LOW 
an d the sequence will continue within (tcp + tPHL) 
of ATN going HIGH. If the 'ACT488 is in high 
speed mode the first data byte sent will have a 
delay T1 = 1 1 x tcp. 



Figure 9: Timing Diagram Data Transfer from Talker to Bus 





Notes 

NRFD, NDAC are driven by the current listeners); DAV is driven by 'ACT488. 
T1 = 11 x tcp + tPHL in high speed, 20 x tcp + tPHL in low speed 
T2 = 5 x tcp + tPHL in high speed, 20 x tcp + tpm_ in low speed 
T3 = 6 x tcp + tPHL in high speed, 21 x tcp + tpm_ in low speed 

Figure 10: Talk Address Sequence 



Valid Talk Address 



ATN 


i 


r 














1 


[ 








t^k— 








NRFD 


^ 


y 


t> , i . .1 


\ 7 


I 






^— lep 

-* + tPHL H 


tcp + 
tPHL 


-^ tcp + tPLH ► 






DAV 


^ 




-< tcp + tPHL 


4 




1^ tPLH 




^ 4 x tcp ^ 

+ tPLH 

i 


— ► 


tcp +. 
tPHL P*" 




1 




NDAC 


\ 


V 


1- t 








**r- 4 X tcp + tPLH- 












TAD 




J 


r 












-*-tcp + tPHL 


DRB 








^ 


4 X tcp + tPLH 


— 








\ 


f 



D/S/E (If and only If the 'ACT488 is in SPMS, i.e., an SPE I 
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Figure 11: Timing Diagram for Secondary Address Sequence 



DIO BUS 



ATN 



NRFD 



DAV 



VALID PRIMARY ADDRESS 



WC 



VALID SECONDARY ADDRESS 



J V 



-*-tcp + tPHL 



tSET 

«« *• 




tcp + f 
tPHLh 



ASEL 

A1-A5 
(mux output) 



LAD7TA~D 



r 



tHOLD 






L*— 2 X tcp + tPHL 

— H H- tcp + 

~ \ 



tPHL 



tcp 

+ tPHL 



-4 x tcp + tPLH 



tPHL 



Secondary 
Address 



■tPLH 



~ W Primary XT 

A Address A 

tmax)**— 



^R~B 



/ 



-4 x tcp- 
+ tPLH 



/ 



Secondary 
Address 



C 



1 

-*-4 x tcp + tPHL-^J —+- 



tPLH 



(if address received was a talk address) 



l^-tcp + 



Figure 12: Timing Diagram for 'ACT488 Receiving Bus Commands 



DIOBUS 



Bus Command 



ATN 



NRFD 



DAV 



NDAC 



tcp 
+ tPHL 



\J \ 



tcp 
+ tPHL 



\ 



\ 



tcp 
+ tPHL 



4 x tcp_ 
" + tPLH ~ 



/ 



-4 x tcp- 



Internal State Change (e.g., PUCS-*PACS, LOCS-LWLS) 



/ 



/ 



tcp + tPHL (LADS only)H 



/ 



/ 



- *j2 x tcp 

^ + tPLH 



tPLH (if not LADSH 



\ 



\ 



tcp 
+ tPHL 



F-- 



Note: Internal state changes do not necessarily change any 'ACT488 outputs. 
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Figure 13: Timing Diagram for Device Clear and Device Trigger Commands 



DIO BUS 



ATN 



NRFD 



DAV 



GET, DCL or SDC Command 



NDAC 



TRIG/CLR 



\ 



• t C p + tPHL 



tcp + tPHL (LADS only)- 



f 



tcp 



\J 



2 X tcp + tPLH- 



\ 



Y 



2 x tcp + tPHL- 



Y 



-tcp + tPHL 



y 



.4 x tcp. 
+ tPLH 



\Jf 



/ 



tPLH (if not LADS)- 



X 



/ \ 



-tcp + tPHL 



-2 X tcp 




Figure 14: Timing Diagram for Remote/Local Logic 
(Starting in LOCAL State) 



I 



Valid Listen Address or LLO Command 




Note: If LLO has been sent, RTL will not cause R/L to change. 
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Figure 15: Timing Diagram for Remote/Local Logic 
(Starting in REMOTE State) 



DIO BUS 


WW GTL Command 




(LOW) 


ATN * 


k 






r~ 


NRFD 


~"S 


-*— tcp + tpHL 


NDAC 


> 




-«— tcp + tPHL 


DAV 


^ 


^ 


R/L 






+ tPLH 


t — 



REN 



/ 



/ 



Serial Poll Sequence (Figure 16) 

a. The Controller has sent the Unlisten (UNL) and 
Serial Poll Enable (SPE) comma nds, g enerally 
in response to a LOW signal on SRQ, and 

places a Talk address on the GPIB. The 

'ACT488 is sending the Service Request (SRQ) 
message, whi ch w as caused by the instrument 
logic making RSV LOW. 



b. The 'ACT488 allows NRFD to float passive 
HIGH to initiate normal handshake routine. 

c. The Controller forces DAV LOW. Since ATR is 
also LOW, the 'ACT488 receives the GPIB 
information as the message My Talk Address 
(MTA). 

d. NRFD is active, acknowledging that the device 
is receiving a data byte. 

e. The 'ACT488 enters the Talker Addressed 
State at time (4 x tcp + tPLH) after DAV was 
forced LOW. 

f. D/S/E goes HIGH at time (4 x tcp + tPLH) after 
DAV was forced LOW. This indicates that the 
'ACT488 is in the Serial Poll Mode. 



g. NDAC is allowed to float passive HIGH, 
indicating that the command data byte has 
been received. 

h. The Controller takes DAV HIGH. 

i. NDAC is pulled LOW, showing that the 
'ACT488 is ready for a new handshake cycle. 

j. The Controller allows the bus to float. 

k. The Controller releases ATN. Because the 
'ACT488 is in the Serial Poll Mode, it now 

enters the Serial Poll Active State (SPAS), 

which prevails until the Controller makes ATN 
LOW again. 

I. DRB goes active LOW, allowing the instrument 
to place its status byte on the bus. DRB goes 
LOW at time (tcp + tPHL) after ATN goes 
HIGH. 

m. When the 'ACT488 ente rs SP AS, SRQ goes 
HIGH at time tPLH after ATN goes HIGH. 
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n. The instrument indicates that a status byte is 
ready by taking STRDY HIGH. This may occur 
earlier than shown, without affecting any of 
the foregoing. 

o. DRB enables the 3-state output RQS when in 
SPA S. RQ S goes LOW at time (tcp + tpzi_) 
after ATN is released. 



p. The Controller has taken NRFD HIGH, 

acknowledging that it is ready for the status 
byte. 

q. The 'ACT488 takes DAV LOW after the time 
interval Ti, which starts either at the rising 
edge of STRDY or the fallin g edg e of DRB, 
whichever occurs later. The DAV LOW period 
corresponds to the Source Transfer State 
(STRS). 

r. The Controller takes NRFD LOW. 

s. The instrument may release RSV at any time 
after the 'ACT488 enters SPAS. 



t. The Controller takes DNAC HIGH, 

acknowledging that it has received the status 
byte. 

u. The ' ACT48 8 releases DAV at time (tcp + tPLH) 
after NDAC goes HIGH. 

v. STST g oes HIGH at time (tcp + tPLH) after 
NDAC goes HIGH. This tells the instrument 
that the status byte has been accepted. The 
instrument takes STRDY LOW to indicate that 
the data is no longer valid and to allow STST 
to go LOW again one tcp after STRDY goes 
LOW. 



HIGH to indicate valid data and to start the 
handshake. 

y. At the completion of the Serial Poll of this 
instrument, the Controller assumes control of 
the bus by forcing ATN LOW. 

z. DRB goes HIGH at time tPLH after ATN goes 
LOW. This places the bus drivers of this 
instrument in the high-impedance (3-state 
output) or off (open-drain outputs) state. 

aa. Since DRB is no longer valid, the RQS output 
reverts to its high-impedance state. 



The controller takes NDAC LOW once more 
after DAV goes HIGH. 

The data on the bus is no longer valid. If the 
ATN line remains HIGH, the instrument can 
provide another status byte by making STRDY 



bb. NRFD goes HIGH, indicating that devices are 
ready to receive a command from the bus. 

cc. The Controller forces DAV LOW to show that 
it has placed a control byte on the bus. 

dd. NRFD goes LOW to acknowledge DAV. 



ee. NDAC goes HIGH when devices all 

acknowledge acceptance of the command 
byte. 

ff. The 'ACT488 has received the Other Talk 
Address (OTA) command and reverts to its 
unaddressed state. T AD g oes HIGH at time 
(4 x tcp + tPLH) after DAV went LOW. 

gg. DAV is set HIGH by the Controller. 

hh. Because the 'ACT488 has been unaddressed it 
is no longer in the Serial Poll Active State 
(SPAS). The D/S/E output goes LOW at time 
(4 x tcp + tPHL) after DAV went HIGH. The 
'ACT488 is still in the Serial Poll Mode State 
(SPMS), however, and will return to SPAS 
(D/S/E HIGH, STST and STRDY valid) if 
subsequently addressed to talk. The 'ACT488 
enters the Serial Poll Idle State (SPIS) when 
the Controller either issues the Serial Poll 
Disable (SPD) command or makes TFC LOW. 
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Figure 16: Timing Diagram for Serial Poll Sequence 
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Parallel Poll Sequence (Figure 17) 

a. The Controller sends the instrument's listen 
address, 

b. then the Controller issues the Parallel Poll 
Configure command: this enables the 'ACT488 
to receive a subsequent PPE command. 

c. The Contoller issues the Parallel Poll Enable 
command. Bits Di - D3 of the com mand byte 
determine which data output (DIOj) will be 
valid when the IDY command is sent. Bit D4 of 
the command is compared with 1ST 
(Instrument Status) during the IDY command. 

d. The Controller issues the Unlisten command. 
The 'ACT488 will now not respond to further 
PPE commands, allowing the Controller to 
configure other instruments. 



h. The 'ACT488 enables data bit DIOj after a 
delay tPHL from the time EOI goes active LOW. 
DIOj remains valid while IDY is active. Note 
that this is an asynchronous message sent 
and is not governed by the handshake 
protocol. 

i. 1ST may be altered not less than time th 1ST 
after IDY is active. Because 1ST is latched by 
IDY it will not affect the status byte sent 
during the IDY routine. 

j. IDY is false and the 'ACJ488 stops sending a 
status byte. Outputs Did - DIO7, DOs again 
float passive HIGH. 

k. The status bit DIOj floats passive HIGH at a 
time not greater than tPLH after IDY goes 
FALSE. 



The Instrument Status bit (1ST) is set by the 
instrument before an IDENTIFY command is 
received. 1ST must be in a stable state when 
IDY is received so the setup and hold times 
must be observed (ts 1ST and th 1ST). 

During the IDY command the Controller 
releases the data li nes DIO1 - DIO7, D(58. The 
assigned data line DIOj will be taken active 
LOW by the 'ACT488 if 1ST compares with bit 
D4 of the PPE command. 

The IDY Message is received (IDY = EfJI • 
ATN). At this time the Instrument Status bit 
1ST is latched in the 'ACT488, and the output 
data DIOj is true if 1ST compares with bit D4 of 
the PPE command. DIOj is LOW if D4 was 
LOW and 1ST was HIGH, or if D4 was HIGH 
and 1ST was LOW. 



I. The Controller can now place information on 
the data bus. 

m. Once the 'ACT488 has been configured via 
steps a-c, the Controller can examine 1ST at 
any time by issuing the IDY command. To 
change the D1 - D4 assignment of a particular 
'ACT488, the Controller must address it to 
listen, issue the PPC command, then the 
Parallel Po]^ Disable (PPD) command (which 
clears the D1 - D4 latches), then_the PPE 
command with the revised D1 - D4 assignment. 
The D1 - D4 assignment will also be cleared by 
the universal Parallel Poll Unconfigure (PPU) 
command or by MR, but not by TFC. PPU, MR 
or the MLA/PPC/PPD sequence puts the 
'ACT488 in the Parallel Poll Idle State (PPIS) 
and it will not respond to IDY until it is 
subsequently reconfigured. 
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Figure 17: Timing Diagram for Parallel Poll Sequence 
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Figure 18: IFC Timing Diagram 
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Absolute Maximum Ratings 

(above which the useful life may be impaired) 

Storage Temperature — 65°C to + 150°C 

Temperature (Ambient) Under Bias — 55°C to + 125°C 

Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 

*lnput Voltage (DC) Bus Pins 0.5 to 12 V; Others to Vcc +0.5 V 

*lnput Current (DC) ±20 mA 

Voltage Applied to Outputs (Output 

HIGH) —0.5 V to +5.5 V 

Output Current (DC) (Output LOW) Bus Pins +64 mA; Others +24 mA 

*Either input voltage limit or input current limit is sufficient to protect the inputs. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54ACT 


74ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 






fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 






/iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


vljaxlrr^j^r Additional 
'-4c^r^pi>^4^ 






mA 


Vin = Vcc-2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 


VlH 


Input HIGH Voltage 
All Inputs > , 
(except CP) r 


2.0 




V 


Recognized as a 
HIGH Signal 
Over 

Recommended 
Vcc Range 


VlL 


Input LOW Voltage 
All Inputs 
(except CP) 




' //P-? // 


r V 


Recognized as a 
LOW Signal 
Over 

Recommended 
^Vcc Range 


VT + -VT- 


Hysteresis Voltage 


Typ = 0.4 


--'. ■"' - 


•■ •* v '* , 


)m| ^s Inputs 


VCD 


Input Clamp Diode Voltage 






" V ! 


Jin =? 418 ..mA 




Output HIGH Voltage 
RQS, UAV 


2.4 




V 


Ioh^-5.2 mA 


VOH 


DiOi - DI07, DCs, 
SRQ, NRFD, NDAC 


2.6 




V 


Open Collector 
Bus Pins 
Ioh = mA 




R/L, D/S/E, RXST, TXST, 
STST, CLR, TRIS, DRB, 
ASEL, XTAL, LAD, TAD 


2.5 




V 


Ioh = -0.4 mA 


Vol 


Output LOW Voltage 
DiUi - DR)7, DOe, SRQ, 
R5S, NRFD, NDAC, DAV 

All Other Outputs 




0.5 

0.4 
0.5 


V 

V 
V 


Iol = 48 mA 

Iol = 4.0 mA 
Iol = 8.0 mA 


llH 


Input HIGH Current 






IxA 


Vin = 2.7 V 


IlL 


Input LOW Current 






mA 


Vin = 0.4 V 


Ipofs 


Leakage into GPIB Pins 
in Powered-off State 






/xA 


Vin = 2.5 V 
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DC Characteristics (cont'd) 



Symbol 


Parameter 


54ACT 


74ACT 


Units 


Conditions 


lOZH 


3-State Output OFF 
Current HIGH 






M A 


Vout = 2.4 V 


lOZL 


3-State Output OFF 
Current LOW 






pA 


Vout = 0.4 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 








MHz 


3-3 


tPLH / , 


Propagation Delay 
CP to NRFD 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
CP to NRFD 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
ATN to NRFD 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
CP to NDAC 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
CP to NDAC 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
ATN to NDAC 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
CPto DAV 


5.0 








I r l s ./ 


>3-6 


tPHL 


Propagation Delay 
CPto DAV 


5.0 








ns 


3-6 


tPLZ 


Output Disable Time 
ATN to DAV 


5.0 








ns 


3-8 


tPHZ 


Output Disable Time 
ATN to DAV 


5.0 








ns 


3-7 


tPZH 


Output Enable Time 
CPto DAV 


5.0 








ns 


3-7 


tPLZ 


Output Disable Time 
CPto DAV 


5.0 








ns 


3-8 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics (cont'd) 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Ci_ = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPHZ 


Output Disable Time 
CPto DAV 


5.0 








ns 


3-7 


tPLH 


Propagation Delay 
TFC to LAD or TAD 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
TPU to D/S/E 


5.0 








ns 


3-6 


tPLH / 


Propagation Delay 
CPtotJDorT^D 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
CPto LAD or TAD 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
Mo - Ms to LAD or TSD 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
Mo - M3 to LAD or TAD 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
CP to RXST, TXST or 
STST 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
CP to RXST, TXST or 
STST 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
CPto DRB 


5.0 








hs 


3-6 


tPHL 


Propagation Delay 
CPto DRB 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
ATR to DRB 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
CP to TRIG or CLR 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
CP to TRIG or CLR 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
DAV to ASEL 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
DAV to ASEL 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 

MR to RXST, TXST, STST 

or D/S/E 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
MR to LAD, TAD or R/L 


5.0 








ns 


3-6 



♦Voltage Range 5.0 is 5.0 V ± 0.5 V 
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AC Characteristics (cont'd) 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
MR to NRFD, NDAC, 
DAC, DTCi - DIOz, DOs or 
SRQ 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
^PtoXTAL 


5.0 








ns 


3-6 


tPHL / 


/Propagation Delay 

<5Eltol^%^ 


5.0 








ns 


3-6 


tPLH 


Prop§|jafipn ))§lay\ 
CPtoR/L 


5.0 








ns 


3-6 


tPHL 


Propagati|n/Delay | 
CP to R/L 


A 








ns 


3-6 


tPLH 


Propagation Delay 
RTL to R/L 


r^s 








ns 


3-6 


tPHL 


Propagation Delay 
REN to R/L 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
CP to D/S/E 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
CP to D/S/E 


5.0 








I^| s 


3-6 


tPLH 


Propagation Delay 
RSV to SRQ 


5.0 








) 9^ 


3-6 


tPHL 


Propagation Delay 
RSV to SRQ 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
ATN to SRQ 


5.0 








ns 


3-6 


tPZL 


Output Enable Time 
CPto RQS 


5.0 








ns 


3-6 


tPZH 


Output Enable Time 
CP to RQS 


5.0 








ns 


3-6 


tPLZ 


Output Disable Time 
ATN to RQS 


5.0 








ns 


3-8 


tPHZ 


Output Disable Time 
ATN to RQS 


5.0 








ns 


3-7 


tPLH 


Propagation Delay 
EOT to DiOi-DiOz, DOs 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
EOT to DF5i-DI07, DOs 


5.0 








ns 


3-6 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 
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AC Characteristics (cont'd) 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Ci_ = 50pF 


Ta= -55°C 
to +125°C 
Ci_ = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
TB5TtoB/S/E 


5.0 








ns 


3-6 


tPHL 


Propagation Delay 
ESTtoD/S/E 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
MR to DR 


1 5.0 








ns 


3-6 


tPLH 


Propagation Delay 
TSCtoTAD 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
ISUtoLAD 


5.0 








ns 


3-6 


tPLH 


Propagation Delay 
MRtoRCjS 


5.0 




i 




r<v ns 


3-6 


tPLZ 


Propagation Delay 
ModetoNRFD 


5.0 








ns 


"3-8 




Propagation Delay 


5.0 








ns 


3-8 




Mode to NDAC 




tPZH 


Propagation Delay 
Mode to DAV 


5.0 








ns 


3-7 


tPHZ 


Propagation Delay 
Mode to DAV 


5.0 








ns 


3-7 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

-JV) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Hg. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
1ST to EOI 


5.0 










ns 


3-9 


th 


Hold Time, 
HIGH or LOW 
1ST to EOT 


5.0 










ns 


/%4 


ts 


Setup Time, LOW 
RSVtoATR 


5.0 










ns 


3-9 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-221 



ACT488 



AC Operating Requirements (cont'd) 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




th 


Hold Time, LOW 
RSV to ATN 


5.0 










ns 


3-9 


ts 


Setup Time, LOW 
ATN to CP 


5.0 










ns 


3-9 


th J 


fHcJd Time, LOW 


5.0 










ns 


3-9 


tw (H) / j 
tw (L) 


^^yu^/v^t^ /N%is 


5.0 










ns 


3-6 


tw 


Pulse Width, LOW 
rxrBy, TXROY or 

STRDY 


/§& 










ns 


3-6 


tw 


MR Pulse Width,lo\& / t 


f 5.0 










ns 


3-6 


tw 


RTL Pulse Width, LOW 


"^ 










ns 


3-6 


ts(H) 
ts(L) 


Setup Time 
DIOi - DIO? to CP 


5.0 










ns 


3-9 


th(H) 
th(L) 


Hold Time 

DlOo - DIO? to CP 


5.0 










ns 


3-9 


ts 


Setup Time, HIGH or 
LOW, DAV to CP 


5.0 










n$ 


^-9 


th 


Hold Time, HIGH or 
LOW, DAV to CP 


5.0 










/ns 


3-9 


ts(H) 
ts(L) 


Setup Time 

RXRDY, TXRDY, STRDY 


5.0 










ns 


3-9 


ts(H) 
ts(L) 


Setup Time 
NRFD to CP 


5.0 










ns 


3-9 


ts(H) 


Setup Time 
NDAC to CP 


5.0 










ns 


3-9 


ts(H) 
ts(L) 


Setup Time 
Address to CP 


5.0 










ns 


3-9 


tw(L) 


TFC Pulse Width, LOW 


5.0 










ns 


3-6 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 



Capacitance 



Symbol 


fFWameteJ- J 


fmUKUK<ff\ 


1 uSs 


Oondifohs 


Typ 


feAi LI 


Input Capacitance 




YH / 


Vc(| = 5.5V 


Cpd 


Power Dissipation 
Capacitance 




— — 


Vcc*=fefev u - 
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54AC/74AC520 • 54ACT/74ACT520 
54AC/74AC521 • 54ACT/74ACT521 

8-Bit Identity Comparator 



Description 

The 'AC/'ACT520/521 are expandable 8-bit 
comparators. They compare two words of up to 
eight bits each and provide a LOW output when 
the two words match bit for bit. The expansion 
input Ta=b also serves as an active LOW enable 
input. The '521 features a pull-up resistor on each 
input. 

• Compares Two 8-Bit Words in 6.5 ns Typ 

• Expandable to Any Word Length 

• 20-Pin Package 

• Outputs Source/Sink 24 mA 

• '521 has Input Pull-Up Resistors 

• 'ACT520 and 'ACT521 have TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



—o 




Pin Names 

Ao - A7 Word A Inputs 

Bo - B7 Word B Inputs 

Ta = b Expansion or Enable Input 

Oa=b Identity Output 



Ta = b[T 




\^> 




"20] vcc 


ao|~F 








JjO Oa = b 


BO [T 








"TaTl B? 


A1 [T 








~T7] A7 


B1 [T 








i?]B6 


A2|~6~ 








3|] A6 


B2[T~ 








1T|B5 


A3 nr 








~\Z\ A5 


B3 [IT 








li] B4 


GNDpo" 








IUA4 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 




A3 


B2 A2 Bi 

sain 


Ai 

a 


k 


B3[9] J 








r [3] Bo 


GND[J0] J 








r [Hao 


A4 [fi] J 








r hta=b 


B4|!U J 








r [20] vcc 


A5IH 1 








L [19]Oa=b 




@ 1 B3 @ 

B5 A6 B6 A7 B7 

Pin Assignment 
for LCC 
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Truth Table 






Inputs 


Outputs 


Ta=b 




A, B 


Oa = b 


L 
L 
H 
H 




A = B* 
A*B 
A = B* 
A*B 


L 
H 
H 
H 



H = HIGH Voltage Level 

L= LOW Voltage level 

*Ao = Bo, Ai = Bi, A2 = B2, etc. 



Logic Diagram ('AC/'ACT520) 



A . 
Bo- 



A 2 - 
B 2 - 

A 3 - 
B 3 - 

A 4 . 
B 4 - 

A 5 - 
B 5 - 

A 6 . 
B 6 - 

A 7 - 
B 7 - 



>- 



^ 



t>~ 



>~ 



^ 



t>- 



-[>o- 



i>- 



i>~ 



*>- 



>~ 



*> 



L> 



E>- 



L> 



l> 



Oa = b 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Logic Diagram fACrACrai) 

Vcc 

A -£^:: 



B ^-£>c- 

a,-C^: 

b 2 4^4{>o- 

a 3 r^ — 

B 3 4^if>o- 

a 4 r^t — 

B 4 X^t[>C- 
A S -C^4 



B 5 ^^>o. 

A 6 ^ 

B 6 ^4(>0- 
A 7 ^ " 

Ia = b-* 



i>- 



^ 



>~ 



■>* 



>- 



H> 



L> 
E> 
E> 




E>- 



E> 
E> 



A = B 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT520/521) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
An or Bn to Oa = b 


3.3 
5.0 


/ 13.0 " r 
i 9.5 






ns 


3-6 


tPHL 


Propagation Delay 
An or Bn to Oa = b 


3.3 
5.0 


13.0 
9.5 






ns 


3-6 


tPLH 


Propagation Delay 
Ta = b to Oa = B 


3.3 
5.0 


9.0 
6.5 






!>^s\ \ 


A$ 


tPHL 


Propagation Delay 
Ta = b to Oa = b 


3.3 
5.0 


9.5 
7.0 






ns 


' 3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Characteristics 





Parameter 


Vcc* 

r (V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
An or Bn to Oa = b 


J 5 - J 


9.5 






ns 


3-6 


tPHL 


Propagation Delay 
An or Bn to Oa = b 


5.0 


9.5 / 






ns 


3-6 


tPLH 


Propagation Delay 
Ta = b to Oa = b 


5.0 


6.5 






ns 


3-6 


tPHL 


Propagation Delay 
Ta=b to Oa = b 


5.0 


7.0 






sfs/ 


3-6 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


pF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 



Applications 
Ripple Expansion 



ENABLE 
LOW ' 



A Bo A 7 B 7 

I I I I 




Ia = b 

O a = b 




r 





A 8 B 8 A 15 B 15 

I I I I 




"a = b 

O a = b 




f 





Al6 B-I6 A23 B23 

I I I I 



Ia = b 



Oa = e 



IT 




Parallel Expansion 



ENABLE 
LOW 



A Bo A 7 B 7 


A 8 B 8 
I I... 


A15 B 15 




A16 B16 
I I... 


A23 B23 




I I I I 




I I I I 


I I I I 




Ia = b 

O a = b 






Ia = b 

Oa = b 






Ia = b 

O a = b 




c 


> 






i 


> 






I 


i 
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54AC/74AC533 • 54ACT/74ACT533 

Octal Transparent Latch With 3-State Outputs 



Description 

The 'AC/'ACT533 consists of eight latches with 
3-state outputs for bus organized system 
applications. The flip-flops appear transparent to 
the data when Latch Enable (LE) is HIGH. When LE 
is LOW, the data that meets the setup times is 
latched. Data appears on the bus when the Output 
Enable ((5E) is LOW. When GE is HIGH the bus 
output is in the high impedance state. The 
'AC/'ACT533 is the same as the 'AC/'ACT373, 
except that the outputs are inverted on the 
'AC/'ACT533. For functional description please 
refer to the 'AC/'ACT373 data sheet. 

• Eight Latches in a Single Package 

• 3-State Outputs for Bus Interfacing 

• Outputs Source/Sink 24 mA 

• 'ACT533 has TTL-Compatible Inputs 

• Inverted Output Version of 'ACT373 



Ordering Code: See Section 6 



Logic Symbol 



1 


| 


| 


| 


| 


| 


| 


| 


Do 


Di 


D2 


D3 


04 


D5 


06 


D7 


LE 
















OE 
















Oo 


01 


02 


03 


04 


05 


06 


07 



rfTTTTTT 



Connection Diagrams 


oe[jL 


\^> 




lo]vcc 


ooQT 






"Til 07 


Do[T 






j!1d7 


di pr 






17] D6 


pi pr 






il]06 


02 ix 






111 05 


D2pr 






HI 05 


D3pr 






J3JD4 


03 [X 




"12"! 04 


gndCI 






jDle 


Pin Assignment 
for DIP, Flatpak and SOIC 




D3 D2 02 

BBS 


01 Di 

[u a 








k 


03[9] J 






K. IE D ° 


GRD[10] J 






K @oo 


LEdhi 






r mo! 


04^2] J 






r iolVcc 


D4|l3| J 






JL IH07 




1@@ 

D5 05 06 


De D7 






Pin Assignmen 
for LCC 


t 



Pin Names 

Do - D7 Data Inputs 

LE Latch Enable Input 

OE Output Enable Input 

Uo - 07 Complementary 3-State Outputs 
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Logic Diagram 



Do 



Di 



LE 



OE 



->- 



D 2 



L, 



D 3 



D 4 



D 5 



D 6 



D 7 



I— D 



-4> 



V r-V r-V r-V i-V r-V r-V r-V 



Oo 



Oi 



02 



03 



04 



05 



06 



07 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT533) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Prop/^t^-detay j ' - . , 
Dn to On 


3.3 
5.0 


8.0 
5.0 






ns 


3-5 


tPHL 


Propagation Delay i 
Dn to On 


/5.0 


7.0 

/> 50 






ns 


3-5 


tPLH 


Propagation Delay 

LE to On \ 


3.3 
5.0 


8.0 
5.0 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


3.3 
5.0 


7.0 
5.0 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


6.5 
4.5 






ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


6.0 
4.5 






ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


7.0 
5.0 






f n X 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


5.0 
3.5 






ns 


3-8 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

| (V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


^ ^ Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


-J.3 ! 


3.5 
2.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


3.3 
5.0 


-2.5 
-1.5 








{ ns\ \ 


//% 


tw 


LE Pulse Width, HIGH 


3.3 
5.0 


3.0 
2.5 








nsLi 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





x Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol/ 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH V 


Prop^atten DeJay 

Dn/t(/Un ''. ~ 1 


^.0 


7.0 






ns 


3-5 


tPHL 


Propagation Delay 

Dn tO On *" ' V C?V / / 


5.0 


/ : ?$ 5 






ns 


3-5 


tPLH 


Propagation Delay ^ 
LE to On 


5.0/ 


( //'■" 6.£ / / }' 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


5.0 


6.0 






ns 


3-6 


tPZH 


Output Enable Time 


5.0 


6.0 






ns 


3-7 


tPZL 


Output Enable Time 


5.0 


5.5 






ns 


^3-8 


tPHZ 


Output Disable Time 


5.0 


7.5 






/rj& 


3-7 


tPLZ 


Output Disable Time 


5.0 


5.0 






ns 


3-8 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

r (V) 


74ACT 


54ACT 


74ACT 


Units 




Syfn^oT^ 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




^Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


5.0 


2.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


5.0 


-lt£j 








ns 


3-9 


tw 


LE Pulse Width, HIGH 


5.0 


2.0 








,^ns 


3-6 



* Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications fn<f sub^toj^f testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account repfespntative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


pF 


Vcc = 5.5V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5V 
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54AC/74AC534 • 54ACT/74ACT534 

Octal D-Type Flip-Flop With 3-State Outputs 



Description 

The 'AC/'ACT534 is a high-speed, low-power octal 
D-type flip-flop featuring separate D-type inputs for 
each flip-flop and 3-state outputs for bus-oriented 
applications. A buffered Clock (CP) and Output 
Enable (OE) are common to all flip-flops. The 
'AC/'ACT534 is the same as the 'AC/'ACT374 
except that the outputs are inverted. 

• Edge-Triggered D-Type Inputs 

• Buffered Positive Edge-Triggered Clock 

• 3-State Outputs for Bus-Oriented Applications 

• Outputs Source/Sink 24 mA 

• 'ACT534 has TTL-Compatible Inputs 

• Inverted Output Version of 'AC/'ACT374 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



Do Di D2 D3 D4 D5 D6 D7 



Oo O1 O2 O3 O4 O5 06 O7 



TTTTTTTT 



oe[T 




__^ 


— 






20]vcc 


o |T 












HIO7 


Do [7 












Ii]D7 


Di[J 












IZJOe 


Oi[? 












]|] 0e 


02U 












15] O5 


D 2 [7 












U\ D5 


D 3 |T 












13] D4 


o 3 [T 












l|] 04 


gnd|io 












13 CP 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 


D3 


D2 


02 


01 


D1 














k 


03H j| 












I [|Do 


gnd[To] j 












t @0o 


CP[n] J 












rmoE 


Q*M J 












t |20]VCC 


D4g3] Ji 












L [1E07 



D5 05 Oe De D7 

Pin Assignment 
for LCC 



Pin Names 

Do - D7 Data Inputs 

CP Clock Pulse Input 

OE _ 3-State Output Enable Input 

Oo - 07 Complementary 3-State Outputs 
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Functional Description 

The 'AC/'ACT534 consists of eight edge-triggered 
flip-flops with individual D-type inputs and 3-state 
complementary outputs. The buffered clock and 
buffered Output Enable are common to all flip- 
flops. The eight flip-flops will store the state of 
their individual D inputs that meet the setup and 
hold times requirements on the LOW-to-HIGH 



Clock (CP) transition. With the Output Enable (OE) 
LOW, the contents of the eight flip-flops are 
available at the outputs. When the OE is HIGH, the 
outputs go to the high impedance state. Operation 
of the OE input does not affect the state of the 
flip-flops. 



Logic Diagram 



— >^- 



*-<&- 



Do 



CP D 
Q 



D 2 



CP D 
Q 



D 3 



CP D 
Q 



D 4 



CP D 
Q 



D 5 



D— I 



CP D 
Q 



CP D 
Q 



Oo 



2 



O3 



4 



O5 



D 6 



D 7 



CP D 
Q 



CP D 
Q 



rfrf^rT^rf^ rf 



6 



7 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


8.0 


jLtA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT534) 


1.6 


1.5 


mA 


Vin = Vcc - 2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol / 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


125 
150 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


3.3 
5 : 


10.0 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


3.3 
5.0 


9.5 
6.5 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


8.5 
6.5 






ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


8.5 
6.0 






ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


9.0 
7.0 






ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


7.5 
6.0 






" /ns 


3-8 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Fcp* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Afo/* 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


3.3 

5.0<M 


2.0 
1.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


3.3 
5.0 


-litK 

-0.5 








ns 


3-9 


tw 


CP Pulse Width, 
HIGH or LOW 


3.3 
5.0 


3.5 
2.5 








ns 


3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 



r* 


/ ; Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol^ 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximui44)loc|, fe * / 

Frequency 1 ? / 


' 5.0 


100 . 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


5.0 


J , , A 5 / 


f h\ n 




ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0 


6.0 


f \ i I f / 




x 5 s 


3-6 


tPZH 


Output Enable Time 


5.0 


5.5 






ns 


rfi 


tPZL 


Output Enable Time 


5.0 


5.5 






ns 


^3-8 


tPHZ 


Output Disable Time 


5.0 


7.0 






f\$f 


3-7 


tPLZ 


Output Disable Time 


5.0 


5.0 






ns 


3-8 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 
700 


74ACT 


54ACT 


74ACT 


Units 




Symtjjbl*- 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




jiwf j 


j f'j^ Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


■•hmO , 


10 


/ 




• 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 


-0.5 






" 


^ns \ 


Vp4 


tw 


CP Pulse Width, 
HIGH or LOW 


5.0 


2.5 








ns 1m 


h-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC540 • 54ACT/74ACT540 
54AC/74AC541 • 54ACT/74ACT541 

Octal Buffer/Line Driver With 3-State Outputs 



Description 

The 'AC/'ACT540 and 'AC/'ACT541 are octal 
buffer/line drivers designed to be employed as 
memory and address drivers, clock drivers and bus 
oriented transmitter/receivers. The 'AC/'ACT541 is a 
noninverting option of the 'AC/'ACT540. 

These devices are similar in function to the 
'AC/'ACT240 and 'AC/'ACT244 while providing flow- 
through architecture (inputs on opposite side from 
outputs). This pinout arrangement makes these 
devices especially useful as output ports for 
microprocessors, allowing ease of layout and 
greater PC board density. 

• 3-State Outputs 

• Inputs and Outputs Opposite Side of Package, 
Allowing Easier Interface to Microprocessors 

• Output Source/Sink 24 mA 

• 'AC/'ACT540 Provides Inverted Outputs 

• 'AC/'ACT541 Provides Noninverted Outputs 

• 'ACT540 and 'ACT541 have TTL-Compatible Inputs 



Ordering Code: See Section 6 



Truth Table 










Inputs 


Outputs 


Q€i OE2 


D 


'540 


'541 


L L 
H X 
X H 
L L 


H 
X 
X 

L 


L 
Z 
Z 
H 


L 
Z 
Z 
L 



Connection Diagrams 

"T — r 



QEilT~ 

IE 



E a e g 








Gnd MO 






Hi 






[1] 
E0I1 



"Ht 



"Ht 



"20I V C C 
19~1 OE 2 



"L 

"Lie] 
T-JE 

"T-T2] 



'AC/'ACT540 



H = HIGH Voltage Level 
L=LOWVoltage Level 
X= Immaterial 
Z=High Impedance 








'AC/'ACT541 



Pin Assignment 
for LCC 



Pin Assignment 
for DIP, Flatpak and SOIC 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/xA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT540/541) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Data to Output ('AC540) 


3.3 
5.0 


1.0 
1.0 


5.5 
4.0 


7.5 
6.0 


1.0 
1.0 


9.0 
7.0 


1.0 
1.0 


8.0 
6.5 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output ('AC540) 


3.3 
5.0 


1.0 
1.0 


5.0 
4.0 


7.0 
5.5 


1.0 
1.0 


8.0 
6.5 


1.0 
1.0 


7.5 
6.0 


ns 


3-5 


tPZH 


Output Enable Time 
('AC540) 


3.3 
5.0 


1.0 
1.0 


8.5 
6.5 


11.0 
8.5 


1.0 
1.0 


13.0 
10.0 


1.0 
1.0 


12.0 
9.5 


ns 


3-7 


tPZL 


Output Enable Time 
('AC540) 


3.3 
5.0 


1.0 
1.0 


7.5 
6.0 


10.0 
7.5 


1.0 
1.0 


12.0 
9.0 


1.0 
1.0 


11.0 
8.5 


ns 


3-8 


tPHZ 


Output Disable Time 
('AC540) 


3.3 
5.0 


1.0 
1.0 


8.5 
7.5 


13.0 
10.5 


1.0 
1.0 


15.5 
12.0 


1.0 
1.0 


14.0 
11.0 


ns 


3-7 


tPLZ 


Output Disable Time 
('AC540) 


3.3 
5.0 


1.0 
1.0 


7.0 
6.0 


10.0 
8.0 


1.0 
1.0 


12.0 
10.0 


1.0 
1.0 


11.0 
9.0 


ns 


3-8 


tPLH 


Propagation Delay 
Data to Output ('AC541) 


3.3 
5.0 


1.0 
1.0 


5.5 
4.0 


8.0 
6.0 


1.0 
1.0 


10.0 
7.0 


1.0 
1.0 


9.0 
6.5 


ns 


3-5 


tPHL 


Propagation Delay 
Data to Output ('AC541) 


3.3 
5.0 


1.0 
1.0 


5.5 
4.0 


8.0 
6.0 


1.0 
1.0 


9.5 
7.0 


1.0 
1.0 


8.5 
6.5 


ns 


3-5 


tPZH 


Output Enable Time 
('AC541) 


3.3 
5.0 


1.0 
1.0 


8.0 
6.0 


11.5 
8.5 


1.0 
1.0 


13.5 
10.0 


1.0 
1.0 


12.5 
9.5 


ns 


3-7 


tPZL 


Output Enable Time 
('AC541) 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


10.0 
7.5 


1.0 
1.0 


12.5 
9.0 


1.0 
1.0 


11.5 
8.5 


ns 


3-8 


tPHZ 


Output Disable Time 
('AC541) 


3.3 
5.0 


1.0 
1.0 


9.0 
7.0 


12.5 
9.5 


1.0 
1.0 


15.0 
12.0 


1.0 
1.0 


14.0 
10.5 


ns 


3-7 


tPLZ 


Output Disable Time 
('AC541) 


3.3 
5.0 


1.0 
1.0 


6.5 
5.5 


9.5 
7.5 


1.0 
1.0 


11.0 
9.0 


1.0 
1.0 


10.5 
8.5 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V ± 0.3 V Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current 
information please request Fairchild's Table I data sheet from your Fairchild 




military specifications and subgroup testing 
sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH & 


^Propagation Delay 
/data^fo putput ('ACT540) 


5.0 


6.0 






ns 


3-5 


tPHL 


Propagation Delay 

Data to Output ('ACT540) 


5.0 


5.5 






ns 


3-5 


tPZH 


Output Enable Time 
('ACT540) ^ 


/|ro 


8.0 






ns 


3-7 


tPZL 


Output Enable Time 
('ACT540) 


? 5.0 


:" *?" 6 






ns 


3-8 


tPHZ 


Output Disable Time 
('ACT540) 


5.0 


J * 10.0 • 






ns 


3-7 


tPLZ 


Output Disable Time 
('ACT540) 


5.0 


7.0 






ns 


3-8 


tPLH 


Propagation Delay 

Data to Output ('ACT541) 


5.0 


6.0 






K ns 


3-5 


tPHL 


Propagation Delay 

Data to Output ('ACT541) 


5.0 


6.0 






r\s ••• 


> 
' 3-5 


tPZH 


Output Enable Time 
('ACT541) 


5.0 


8.0 






v/ns 


3-7 


tPZL 


Output Enable Time 
('ACT541) 


5.0 


6.5 






ns 


3-8 


tPHZ 


Output Disable Time 
('ACT541) 


5.0 


10.0 






ns 


3-7 


tPLZ 


Output Disable Time 
('ACT541) 


5.0 


7.0 






ns 


3-8 



•Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


30.0 


PF 


Vcc = 5.5 V 
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54AC/74AC563 • 54ACT/74ACT563 

Octal D-Type Latch With 3-State Outputs 



Description 

The 'AC/'ACT563 is a high-speed octal latch with 
buffered common Latch Enable (LE) and buffered 
common Output Enable (OE) inputs. 

The 'AC/'ACT563 device is functionally identical to 
the 'AC/'ACT573, but with inverted outputs. 

• Inputs and Outputs on Opposite Sides of 
Package Allowing Easy Interface with 
Microprocessors 

• Useful as Input or Output Port for 
Microprocessors 

• Functionally Identical to 'AC/'ACT573 but with 
Inverted Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT563 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



oeQI 


{ ^j 


l2]vcc 


DoCE 




JH00 


D1OL 




JH01 


d 2 [T 




33 6 2 


D3GE 




33 o 3 


D 4 [ir 




JH04 


DsIT" 




]305 


D 6 [F 




iiloe 


D7IT 




JH07 


GndfTo" 




1T|le 



Pin Assignment 
for DIP, Flatpak and SOIC 



Logic Symbol 



D Dt D 2 D 3 D 4 D 5 D 6 D 7 



LE 
OE 



Op Ot Q 2 Q 3 Q 4 Q 5 Q 6 O7 



intiiu 



Pin Names 

Do - D7 Data Inputs 

LE Latch Enable Input 

OE _ 3-State Output Enable Input 

Oo - 07 3-State Latch Outputs 





De 

E 


D5 

m 


D4 


D3 


D2 

a 
"Ml 


k 


D7[9] J| 












■raDi 


GND[fo] J 












r [Udo 


LEU J| 












OOE 


07^1] J 












jt [20]VCC 


66^3] J| 












ft HOo 




m 

05 04 


03 02 


61 






Pin 


Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT563 contains eight D-type latches with 
3-state complementary outputs. When the Latch 
Enable (LE) input is HIGH, data on the Dn inputs 
enters the latches. In this condition the latches are 
transparent, i.e., a latch output will change state 
each time its D input changes. When LE is LOW 
the latches store the information that was present 
on the D inputs a setup time preceding the HIGH- 
to-LOW transition of LE. The 3-state buffers are 
controlled by the Output Enable (OE) input. When 
<5E is LOW, the buffers are in the bi-state mode. 
When SE is HIGH the buffers are in the high 
impedance mode but that does not interfere with 
entering new data into the latches. 



Function Table 



Inputs 




Internal 


Outputs 


Function 


Ol LE 


D 


Q 







H X 


X 


X 


Z 


HighZ 


H H 


L 


H 


z 


HighZ 


H H 


H 


L 


z 


HighZ 


H L 


X 


NC 


z 


Latched 


L H 


L 


H 


H 


Transparent 


L H 


H 


L 


L 


Transparent 


L L 


X 


NC 


NC 


Latched 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 



Logic Diagram 
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/*A 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


^A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT563) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Ci_ = 50pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
Dn to 0n 


3.3 
5.0 


7.5 
5.0 






ns 


3-5 


tPHL 


Propagation Delay 
Dn to On 


3.3 
5.0 


7.0 
4.5 






ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


3.3 
5.0 


7.5 
5.0 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


3.3 
5.0 


8.0 
5.5 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


6.0 <t 
4.0 






ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


6.0 
4.0 






ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


7.0 
5.0 






ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


5.0 
3.5 






ns 


3-8 




*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 



r»-**. 




Vcc* 
1 (V) 

1 


74AC 


54AC 


74AC 


Units 




Synjbol^ 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




hU\ 


Guaranteed Minimum 




ts 


Setup Time, iTTGH^oi / *• 
LOW, Dn to LE ^ 




i im 1 
' / 1A ' 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


3.3 
5.0 


- 2.5"* 
-1.5 




-"„, ,' -''' f 




, ns 


/f^ 


tw 


LE Pulse Width, HIGH 


3.3 
5.0 


3.0 
2.5 








ns ; 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
Dn to On 


5.0 


1.0 


7.0 


11.5 


1.0 14.0 


1.0 12.5 


ns 


3-5 


tPHL 


Propagation Delay 

Dn to On 


5.0 


1.0 


6.0 


10.0 


1.0 12.0 


1.0 11.0 


ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


5.0 


1.0 


6.5 


10.5 


1.0 12.5 


1.0 11.5 


ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


5.0 


1.0 


5.5 


9.5 


1.0 11.5 


1.0 10.5 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


5.5 


9.0 


1.0 11.0 


1.0 10.0 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


5.5 


8.5 


1.0 10.5 


1.0 9.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


6.5 


10.5 


1.0 12.5 


1.0 11.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


4.5 


8.0 


1.0 9.5 


1.0 8.5 


ns 


3-8 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, HIGH or 
LOW, Dn to LE 


5.0 


1.5 


4.0 


5.0 


4.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


5.0 


-2.0 











ns 


3-9 


tw 


LE Pulse Width, HIGH 


5.0 


2.0 


3.0 


5.0 


3.0 


ns 


3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 




Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


50.0 


PF 


Vcc = 5.5 V 
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54AC/74AC564 • 54ACT/74ACT564 

Octal D-Type Latch With 3-State Outputs 



Description 

The 'AC/'ACT564 is a high-speed, low power octal 
flip-flop with a buffered common Clock (CP) and a 
buffered common Output Enable (OE). The 
information presented to the D inputs is stored in 
the flip-flops on the LOW-to-HIGH Clock (CP) 
transition. 

The 'AC/'ACT564 device is functionally identical to 
the 'AC/'ACT574, but with inverted outputs. 

• Inputs and Outputs on Opposite Sides of 
Package Allowing Easy Interface with 
Microprocessors 

• Useful as Input or Output Port for 
Microprocessors 

• Functionally Identical to 'AC/'ACT574 but with 
Inverted Outputs 

• 3-State Outputs for Bus-Oriented Applications 

• Outputs Source/Sink 24 mA 

• 'ACT564 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



Do Di D2 D3 D4 D5 D6 D7 



CP 



OE 



Oo O1 O2 O3 O4 O5 06 O7 



TTTTTTTT 



oifr 




T7 


7" 




!20]vcc 


DoGE 










jEoo 


DiGl 










JJD01 


d 2 [T 










ZI02 


D 3 [X 










J6]03 


D 4 [T 










JH04 


DsH" 










j3o5 


Pepr 












ItjOe 


d 7 pf 










JH07 


Gndpo" 










jTjcp 


Pin Assignment 
for DIP, Flatpak and SOIC 


Df 


D5 

m 


D4 

[6] 


D3 


D2 

a 














DCk 


D/H Ji 












LSdi 


grd[io] j| 












r [2] do 


cpE3 j| 












rmoE 


0? 52] J 












L iojvcc 


06^3] J 












L BUoo 



D5 04 03 02 01 

Pin Assignment 
for LCC 



Pin Names 

Do - D7 Data Inputs 

CP Clock Pulse Input 

OE 3-State Output Enable Input 

5o - 07 3-State Outputs 
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Functional Description 

The 'AC/'ACT564 consists of eight edge-triggered 
flip-flops with individual D-type inputs and 3-state 
complementary outputs. The buffered clock and 
buffered Output Enable are common to all flip- 
flops. The eight flip-flops will store the state of 
their individual D inputs that meet the setup and 
hold times requirements on the LOW-to-HIGH 



Clock (CP) transition. With the Output Enable (OE) 
LOW, the contents of the eight flip-flops are 
available at the outputs. When OE is HIGH, the 
outputs go to the high impedance state. Operation 
of the OE input does not affect the state of the 
flip-flops. 



Function Table 



Inputs 




Internal 


Outputs 


Function 


OE CP 


D 


Q 





H H 


L 


NC 


Z 


Hold 


H H 


H 


NC 


z 


Hold 


H J 


L 


H 


z 


Load 


H J 


H 


L 


z 


Load 


L I 


L 


H 


H 


Data Available 


L I 


H 


L 


L 


Data Available 


L H 


L 


NC 


NC 


No Change in Data 


L H 


H 


NC 


NC 


No Change in Data 



H = HIGH Voltage Level 

L= LOW Voltage Level 

X = Immaterial 

Z = Hlgh Impedance 

T= LOW-to-HIGH Transition 

NC = No Change 




Logic Diagram 



Do 



~t>o- 



OE 



->■ 



C D 

Q 



Oo 
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Oi 



C D 

Q 



C D 

Q 



C D 

Q 



rY rY r^ rY rY 



2 
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Q 
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C D 

Q 



6 



C D 

Q 



rY rY 



o 7 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT564) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol/ 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency ^ 


/43 

? /o 


110 
150 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


^3.3 
v 5.0 


10.5 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0* 


9.5 

s/ ; : : 6.0 : : / 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


6.5 


| \* / / ■<•■ 




ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


8.0 
5.5 






ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


9.5 
7.0 








^3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


7.5 
5.5 






%/ ns 


3-8 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 



Symbol- 

/ r 



/ ( / Paiafhejleji; 



II 



I 



■*- 



Vcc* 



(V) 



/M 



74AC 



Ta= + 25°C 
CL = 50pF 



54AC 



Ta= -55°C 
to + 125°C 
Cl = 50 pF 



74AC 



Ta=-40°C 
to + 85°C 
Cl = 50 pF 



JL-4- 



Guaranteed Minimum 



Units 



Fig. 

No. 



Setup Time, * 
HIGH or LOW 
Dn to CP 



"56 



f 111) 



4 — \ V / 



ns 



3-9 







\ ns 1 * 



J84 



th 



Hold Time, HIGH or LOW 
Dn to CP 



3.3 
5.0 



-1.0 
-0.5 



I ^\ 



tw 



CP Pulse Width, 
HIGH or LOW 



3.3 
5.0 



3.5 
2.5 



ns fc 



3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 




AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




fmax 


Maximum Clock 
Frequency 


5.0 


85 


90 




65 


75 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to (5n 


5.0 


1.0 


6.5 


10.5 


1.0 


12.5 


1.0 


11.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0 


1.0 


6.0 


9.5 


1.0 


11.5 


1.0 


10.5 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


5.5 


9.0 


1.0 


10.5 


1.0 


9.5 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


5.5 


8.5 


1.0 


10.5 


1.0 


9.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


7.0 


10.5 


1.0 


12.5 


1.0 


11.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


5.0 


8.0 


1.0 


9.0 


1.0 


8.5 


ns 


3-8 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 
(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


5.0 


1.0 


2.5 


3.0 


3.0 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 


-0.5 


1.0 


1.0 


1.0 


ns 


3-9 


tw 


LE Pulse Width, 
HIGH or LOW 


5.0 


2.5 


3.0 


5.0 


3.5 


ns 


3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


50.0 


PF 


Vcc = 5.5 V 
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54AC/74AC568 • 54AC/74AC569 

4-Bit Bidirectional Counters With 3-State Outputs 



Description 

The 'AC568 and 'AC569 are fully synchronous, 
bidirectional counters with 3-state outputs. The 
'AC568 is a BCD decade counter; the 'AC569 is a 
modulo 16 binary counter. They feature preset 
capability for programmable operation, carry 
lookahead for easy cascading, and a U/D input to 
control the direction of counting. For maximum 
flexibility there are both synchronous and master 
asynchronous reset inputs as well as both Clocked 
Carry (CC) and Terminal Count (TC) outputs. All 
state changes except Master Reset are initiated by 
the rising edge of the clock. A HIGH signal on the 
Output Enable (OE) input forces the output buffers 
into the high-impedance state but does not prevent 
counting, resetting or parallel loading. 

• Synchronous Counting and Loading 

• Lookahead Carry Capability for Easy Cascading 

• Preset Capability for Programmable Operation 

• 3-State Outputs for Bus Organized Systems 

• Outputs Source/Sink 24 mA 

• Synchronous and Asynchronous Resets 

Ordering Code: See Section 6 
Logic Symbol 



Connection Diagrams 



PE P Pi ?2 P3 
U/D 

CEP 

( 
CET 

CP 

OE 

MR SR Op O1 O2 O3 



TT 



U/D [7 


\ f 


|5]Vcc 


cp [T 




T|]fc 


Po |T 




18] CC 


Pi E 




17j OE 


P 2 [5 




l|]Oo 


p 3 u 




Hid 


CEP [7 




u}o 2 


MR [F 




IHO3 


SR [? 




12] CET 


GND [TO 




Ti]pe 



Pin Assignment 
for DIP, Flatpak and SOIC 






MR 

B 


CEP 

S 


P3 


P2 

B 


Pi 

"Ml 


k 


srB J 












I SPo 


gnd[io] J 












K. @ CP 


peQ3 M 












K. Bu/d 


CET^ Ji 












t SVcc 


03[l3] J| 












t EilTC 





02 


01 


Oo 




©E 


CC 




f 


Pin Assignment 
or LCC and PCC 


* 



Pin Names 

Po - P3 Parallel Data Inputs 

CEP Count Enable Parallel Input 

CET Count Enable Trickle Input 

CP Clock Pulse Input 

PE_ Parallel Enable Input 

U/D Up/Down Count Control Input 



OE Output Enable Input 

MR Master Reset Input 

SR Synchronous Reset Input 

Oo - 03 3-State Parallel Data Outputs 

TC Terminal Count Output 

CC Clocked Carry Output 
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Logic Diagram fAC568) 




Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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Logic Diagram CAC569) 





Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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State Diagrams 
'AC568 




Lit^EM 



►COUNTDOWN 

►COUNT UP 

Logic Equations: 

Count Enable = CEP ^_CET_» PE 

Up ('AC568): TC = Qo • Qi • Q2 • Qs • (Up) • CET 

('AC569): TC = Qo • Q1 • Q2 • Q3 • (Up) • CET 

Down (Both): TC = Qo • Q1 • Q2 • Q3 • (Down) • CET 



'AC569 




► COUNT DOWN 

►COUNT UP 



Functional Description 

The 'AC568 counts modulo-10 in the BCD (8421) 
sequence. From state 9 (HLLH) it will increment to 
(LLLL) in the Up mode; in Down mode it will 
decrement from to 9. The 'AC569 counts in the 
modulo-16 binary sequence. From state 15 it will 
increment to state in the Up mode; in the Down 
mode it will decrement from to 15. The clock 
inputs of all flip-flops are driven in parallel through 
a clock buffer. All state changes (except due to 
Master Reset) occur synchronously with the LOW- 
to-HIGH transition of the Clock Pulse (CP) input 
signal. 

The circuits have five fundamental modes of 
operation, in order of precedence: asynchronous 
reset, synchronous reset, parallel load, count and 
hold. Five control inputs— Master Reset (MR), 
Synchronous Reset (S R), Pa rallel Enable (PE), 
Count Enabl e Parallel (CEP) and Count Enable 
Trickle (CET)— plus the Up/Down (U/D) input 
determine the mode of operation, as shown in the 
Mode Select Table. A LOW signal on MR overrides 
all other inputs and asynchronously forces the flip- 
flop Q outputs LOW. A LOW signal on SR 
overrides counting and parallel loading and allows 
the Q outputs to go LOW on the next rising edge 
of CP. A LOW signal on PE overrides counting and 
allows information on the Parallel Data (Pn) inputs 



to be loaded into the flip-flops on the next rising 
edge of CP. With MR, SR and PE HIGH, CEP and 

CET permit counting when both are LOW . 

Conversely, a HIGH signal on either CEP or CET 
inhibits counting. 

The 'AC568 and 'AC569 use edg e-triggered flip- 

flops and changing the SR, PE, CEP, CET or U/D 
inputs when the CP is in either state does not 
cause errors, provided that the recommended 
setup and hold times, with respect to the rising 
edge of CP, are observed. 

Two types of outputs are provided as 
overflow/underflow indicators. The Terminal Count 
(TC) outp ut is normally HIGH and goes LOW 
providing CET is LOW, when the counter reaches 
zero in the Down mode, or reaches maximum (9 for 
the 'AC568, 15 for the 'AC569) in the Up mode. TC 
will then remain LOW until a state change occurs, 
whether by counting or presetting, or until U/D or 
CET is changed. To implement synchronous 
multistage counters, the connections between the 
TC output and the CEP and CET inputs can provide 
either slow or fast carry propagation. Figure a 
shows the connections for simple ripple carry, in 
which the clock period must be longer than the CP 
to TC delay of the first stage, plus the cumulative 
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CE T toTC delays of the intermediate stages, plus 
the CET to CP setup time of the last stage. This 
total delay plus setup time sets the upper limit on 
clock frequency. For faster clock rates, the carry 
lookahead connections shown in Figure b are 
recommended. In this scheme the ripple delay 
through the intermediate stages commences with 
the same clock that causes the first stage to tick 
over from max to min in the Up mode, or min to 
max in the Down mode, to start its final cycle. 
Since this final cycle takes 10 ('AC568) or 16 
('AC569) clocks to complete, there is plenty of time 
for the ripple to progress through the intermediate 
stages. The critical timing that limits the clock 
peri od is the CP to TC delay of the first stage plus 
the CEP to CP setup time of the last stage. The TC 



output is subject to decoding spikes due to 
internal race conditions and is therefore not 
recommended for use as a clock or asynchronous 
reset for flip-flops, registers or counters. For such 
applications, the Clocked Carry (CC) output is 
provided. The CC output is normally HIGH. When 
SR and PE are HIGH, and CEP, CET and TC are 
LOW, the CC output will go LOW when the clock 
next goes LOW and will stay LOW until the clock 
goes HIGH again, as shown in the CC Truth Table. 
When the Output Enable (OE) is LOW, the parallel 
data outputs Oo - 03 are active and follow the flip- 
flop Q outputs. A HIGH signal on OE forces Oo - 03 
to the high-Z state but does not prevent counting, 
loading or resetting. 



Mode Select Table 



CC Truth Table 



Inputs 


Operating 


MR 


5R 


PE 


CEP 


CET 


U/D 


Mode 


L 
H 
H 

H 
H 
H 
H 


X 
L 
H 

H 
H 
H 
H 


X 
X 
L 

H 
H 
H 
H 


X 
X 
X 

H 
X 
L 

L 


X 
X 
X 

X 

H 
L 

L 


X 
X 
X 

X 
X 
H 

L 


Asynchronous Reset 
Synchronous Reset 
Parallel Load 

Hold 
Hold 

Count Up 
Count Down 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



Inputs 


Output 


SR 


PE 


CEP 


CET 


TC* 


CP 


CC 


L 


X 


X 


X 


X 


X 


H 


X 


L 


X 


X 


X 


X 


H 


X 


X 


H 


X 


X 


X 


H 


X 


X 


X 


H 


X 


X 


H 


X 


X 


X 


X 


H 


X 


H 


H 


H 


L 


L 


L 


u~ 


"LT 



* = TC is generated internally 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



Figure a: Multistage Counter with Ripple Carry 







CET 
CP 


TC 






CET 


TC 




CET 


TC 






CET 


TC 






CET 


COUNT 














CP — < 




— ► T 


1 Al 1 


<;t 


HfiFS 



























Figure b: Multistage Counter with Lookahead Carry 




CP— * ► TO ALL STAGES 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


,*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




fmax / 


Maximum Clock 
^Frequency 


3.3 
5.0 


87 
117 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to On (Pi HIGH or 
LOW) 


3*3 
5.0 


10.0 
7.5 






ns 


3-6 


tPHL 


Propagation Delay 

CP to On (PE HIGH oT C 

LOW) 


/3.3 
5.0 


11.0 

: 8.0 - ^ 






ns 


3-6 


tPLH 


Propagation Delay 
CPtoTC 


3.3 
5.0 


16.5 
12.0 






ns 


3-6 


tPHL 


Propagation Delay 
CPtoTC 


3.3 
5.0 


16.5 
12.0 






ns 


3-6 


tPLH 


Propagation Delay 
CETtoTC 


3.3 
5.0 


10.5 
7.5 






n ! 


^-6 


tPHL 


Propagation Delay 
CETtoTC 


3.3 
5.0 


10.0 
7.0 






ns 


3-6 


tPLH 


Propagation Delay 
U/D to TC ('568) 


3.3 
5.0 


10.5 
7.5 






ns 


3-6 


tPHL 


Propagation Delay 
U/D to TC ('568) 


3.3 
5.0 


9.0 
6.5 






ns 


3-6 



♦Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics (cont'd) 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH / ^ 


Pcppagation Delay 
"th^to^ ('569) 


3.3 
5.0 


10.5 
7.5 






ns 


3-6 


tPH^ / 


^X®fpdo$it®q*®e 1 ay 


3.3 
5.0 


9.0 
6.5 






ns 


3-6 


tPLH 


Propfagatfofi C)§lay. ^ / 
CPtoCC/ / ; 


^3.3 
/5.0 


11.0 
8.0 






ns 


3-6 


tPHL 


Propagation Delay } 
CP to UC : 


3.3 

-J 5,0 / 


/ / .'--9.5 

/J ' 7.0 






ns 


3-6 


tPLH 


Propagation Delay 
CEP or CET to CC 


5.0 


7.0- " / 






ns 


3-6 


tPHL 


Propagation Delay 
CEP or CET to CC 


3.3 
5.0 


9.5 / 
7.0 


' / ' y- 




ns 


3-6 


tPHL 


Propagation Delay 
MR to On 


3.3 
5.0 


12.5 
9.0 


"- •'" ' °>, I 




v ns 


3-6 


tPZH 


Output Enable Time 
OE to On 


3.3 
5.0 


7.5 
5.5 






n> 


3-7 


tPZL 


Output Enable Time 
OE to On 


3.3 
5.0 


7.5 
5.5 






' ns 


3-8 


tPHZ 


Output Disable Time 
OE to On 


3.3 
5.0 


9.5 
7.0 






ns 


3-7 


tPZL 


Output Disable Time 
OE to On 


3.3 
5.0 


11.0 
8.0 






ns 


3-8 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig- 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Pn to CP 


3.3 
5.0 


8.0 
6.0 








ns 


3-9 


th 


Hold Time, 
JH IGH or LOW 
Pn to CP 


3.3 
5.0 












ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
CEP or C1T to CP 


3.3 
5.0 


8.0 
12.5 








ns 


3-9 


th 


Hold Time, 

HIGH or LOW / 

CEP or CET to CP 


3.3 
5.0 












ns 


3-9 


ts 


Setup Time, 4J^ 
HIGH or LOW 
PE to CP 


3.3 
5.0 


12.5 
9.0 








ns 


3-9 


th 


Hold Time, 
HIGH or LOW 
PE to CP 


3.3 
5.0 


6 










ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
U/D to CP ('568) 


3.3 
5.0 


12.5 
9.0 








| jis ^ 


3-9 


ts 


Setup Time, 
HIGH or LOW 
U/D to CP ('569) 


3.3 
5.0 


12.5 
9.0 








,/ns 


3-9 


th 


Hold Time, 
HIGH or LOW 
U/U to CP 


3.3 
5.0 












ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
SR to CP 


3.3 
5.0 


4.0 
3.0 








ns 


3-9 


th 


Hold Time, 
HIGH or LOW 
SR to CP 


3.3 
5.0 


-1.5 
-1.0 








ns 


3-9 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements (cont'd) 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Sym|>ct 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




tw 


CP Pulse Width I 
HIGH or LOW 


3.3 
5.0 


4,0 
3.0 






, -" ■ - -. 


ns 


3-6 


tw 


MR Pulse Width, LOW 


3.3 
5.0 


To"" 
3.0 






■~ . ' • 


*yhs\ \ 


3-6 


tree 


MR Recovery Time 


3.3 
5.0 


4.0 
3.0 








ns 


f 3-9 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 




Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC573 • 54ACT/74ACT573 

Octal D-Type Latch With 3-State Outputs 



Description 

The 'AC/'ACT573 is a high-speed octal latch with 
buffered common Latch Enable (LE) and buffered 
common Output Enable (OE) inputs. 

The 'AC/'ACT573 is functionally identical to the 
'AC/'ACT373 but has inputs and outputs on 
opposite sides. 

• Inputs and Outputs on Opposite Sides of 
Package Allowing Easy Interface with 
Microprocessors 

• Useful as Input or Output Port for 
Microprocessors 

• Functionally Identical to 'AC/'ACT373 

• 3-State Outputs for Bus Interfacing 

• Outputs Source/Sink 24 mA 

• 'ACT573 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



D D 1 D 2 D 3 D 4 D 5 D 6 D 7 



LE 
OE 



Op Q : Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 



olfT 




, X -J 




I2]VCC 


Do\T 








"liloo 


DlfT 








J8]0i 


D 2 [T 








17] o 2 


D 3 [T 








"16I03 


D 4 [T 








J5J04 


DsIT" 








Jll 5 


DefT 








"liloe 


D 7 |X 








III07 


GndfTo" 








TT|le 


Pin Assignment 
for DIP, Flatpak and SOIC 


/ 


D6 

B 


D5 D4 D3 

SEE 


D2 


k 


D7® JJ 








ISD1 


GNDJIO] J| 








r@Do 


LEdi 








rmoi 


07 02] S| 








t [20]Vcc 


06 [I! J| 








I§0o 



05 04 03 02 01 

Pin Assignment 
for LCC 



Pin Names 

Do - D7 Data Inputs 

LE Latch Enable Input 

OE 3-State Output Enable Input 

Oo - 07 3-State Latch Outputs 
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Functional Description 

The 'AC/'ACT573 contains eight D-type latches with 
3-state output buffers. When the Latch Enable (LE) 
input is HIGH, data on the Dn inputs enters the 
latches. In this condition the latches are 
transparent, i.e., a latch output will change state 
each time its D input changes. When LE is LOW 
the latches store the information that was present 
on the D inputs a setup time preceding the HIGH- 
to-LOW transition of LE. The 3-state buffers are 
controlled by the Output Enable (©E) input. When 
OE is LOW, the buffers are enabled. When 0E is 
HIGH the buffers are in the high impedance mode 
but this does not interfere with entering new data 
into the latches. 



Truth Table 



Inputs 


Outputs 


UE 


LE 


D 


On 


L 


H 


H 


H 


L 


H 


L 


H 


L 


L 


X 


Oo 


H 


X 


X 


Z 



H = HIGH Voltage 
L= LOW Voltage 
Z = High Impedance 
X= Immaterial 

Oo = Previous Oo before LOW-to-HIGH 
Transition of Clock 



Logic Diagram 




Do 



Di 



D 2 



D 3 



D 4 



D 5 



D 6 



D 7 



LE ■ 



OE 



Oo 



Oi 



2 



O3 



4 







D 






D 






D 






D 






D 






D 






D 






D 






LE° 






LE 5 






LE 5 

1 fl ' 






LE 5 






LE S 

■— T? ' 






LE° 

""—8 ' 






LE° 






LE* 




—> 


I 














1 
























-Y 


-Y - 


-y 


~Y 


-Y 


-Y - 


l ^ 


— > 

















































































05 



6 



7 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


pA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


flA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT573) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 
(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Ci_ = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
Dn to On 


3.3 
5.0 


9.0 
6.0 






ns 


3-5 


tPHL 


Propagation D4jay Vi ,, ^ / 
Dn to On 


/5.0 


/*> 9.0 
6.0 






ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


3.3 

5j6| 


9.0 

J ' 6 -° : 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


3.3 
5.0 


8.0 
5.5 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


7.0 
5.5 






ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


7.5 
5.5 






| Ins 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


8.5 
6.5 






ns 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


6.5 
5.0 






ns 


3-8 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-262 



AC573 • ACT573 



AC Operating Requirements 





Parameter 


Vcc* 

I (V) 


74AC 


54AC 


74AC 


Units 




Symbol, 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to + 85°C 
Cl=50 pF 


Fig. 

No. 




Typ | 


Guaranteed Minimum 




ts 


Setup Time, L 
HIGH or LOW ' ^ 
Dn to LE 


3.3 
5.0 


2.0 
1.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


3.3 
5.0 












-. ns 


3-9 


tw 


LE Pulse Width, HIGH 


3.3 
5.0 


4.0 
2.5 








ns 


3-6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Dn to On 


5.0 


1.0 


6.0 


10.5 


1.0 


13.5 


1.0 


12.0 


ns 


3-5 


tPHL 


Propagation Delay 
Dn to On 


5.0 


1.0 


6.0 


10.5 


1.0 


13.5 


1.0 


12.0 


ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


5.0 


1.0 


6.0 


10.5 


1.0 


13.0 


1.0 


12.0 


ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


5.0 


1.0 


5.5 


9.5 


1.0 


12.0 


1.0 


10.5 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


5.5 


10.0 


1.0 


11.5 


1.0 


11.0 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


5.5 


9.5 


1.0 


11.0 


1.0 


10.5 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


6.5 


11.0 


1.0 


13.5 


1.0 


12.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


5.0 


8.5 


1.0 


10.5 


1.0 


9.5 


ns 


3-8 




*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


5.0 


1.5 


3.0 


3.5 


3.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


5.0 


-1.5 





0.5 





ns 


3-9 


tw 


LE Pulse Width, HIGH 


5.0 


2.0 


3.5 


5.0 


4.0 


ns 


3-6 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


5.0 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


25.0 


PF 


Vcc = 5.5 V 
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54AC/74AC574 • 54ACT/74ACT574 

Octal D-Type Flip-Flop With 3-State Outputs 



Description 

The 'AC/'ACT574 is a high-speed, low power octal 
flip-flop with a buffered common Clock (CP) and a 
buffered common Output Enable (OE). The 
information presented to the D inputs is stored in 
the flip-flops on the LOW-to-HIGH Clock (CP) 
transition. 

The 'AC/'ACT574 is functionally identical to the 
'AC/'ACT374 except for the pinouts. 

• Inputs and Outputs on Opposite Sides of 
Package Allowing Easy Interface with 
Microprocessors 

• Useful as Input or Output Port for 
Microprocessors 

• Functionally Identical to 'AC/'ACT374 

• 3-State Outputs for Bus-Oriented Applications 

• Outputs Source/Sink 24 mA 

• 'ACT574 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



D Dt D 2 D 3 D 4 D 5 D 6 D 7 



CP 
OE 



O Ot Q 2 Q 3 Q 4 Q 5 Q 6 O7 



QEp~ 


\_) 


J£] v cc 


Dol~2~ 




J9]0 


Dip" 




Ji]Oi 


D 2 [T 




ir\o 2 


D 3 [T 




jEI°3 


D4f6~ 


T|]o4 


D 5 [T" 




ITjos 


D 6 [F 




Ti]o 6 


D 7 |T~ 




m°7 


Gnd|io 




TTIcp 


Pin Assignment 
for DIP, Flatpak and SOIC 




D6 D5 D4 D3 D2 

e s e m a 


V 


D 7 [9] J 




r [Edi 


gnd[To] J 




r [2] do 


cpQi] j 




I0OE 


07 511 J 




|T [20] Vcc 


06 511 J 




r [19] 00 




@ n @ 

05 04 03 02 01 

Pin Assignment 
for LCC 



Pin Names 

Do - D7 Data Inputs 

CP Clock Pulse Input 

OE 3-State Output Enable Input 

Oo - 07 3-State Outputs 
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Functional Description 

The 'AC/'ACT574 consists of eight edge-triggered 
flip-flops with individual D-type inputs and 3-state 
true outputs. The buffered clock and buffered 
Output Enable are common to all flip-flops. The 
eight flip-flops will store the state of their 
individual D inputs that meet the setup and hold 



time requirements on the LOW-to-HIGH Clock (CP) 
transition. With the Output Enable (OE) LOW, the 
contents of the eight flip-flops are available at the 
outputs. When OE is HIGH, the outputs go to the 
high impedance state. Operation of the GE input 
does not affect the state of the flip-flops. 



Function Table 






Inputs 


Internal 


Outputs 


Function 


OE CP D 


Q 


On 


H H L 


NC 


Z 


Hold 


H H H 


NC 


z 


Hold 


H J" L 


L 


z 


Load 


H I H 


H 


z 


Load 


L I L 


L 


L 


Data Available 


L J" H 


H 


H 


Data Available 


L H L 


NC 


NC 


No Change in Data 


L H H 


NC 


NC 


No Change in Data 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

Z = High Impedance 

I = LOW-to-HIGH Clock Transition 

NC = No Change 



Logic Diagram 



» — >°- 



Do 



C D 
Q 



-4> 



O 



D 2 



D 3 



D 5 



C D 
Q 



Oi 



C D 
Q 



C D 
Q 



C D 
Q 



D 6 



C D 
Q 



2 



O3 



4 



O5 



D7 



C D 
Q 



o 6 



C D 
Q 



rTrYrtrYr^rYrYrY 



Please note that this diagram Is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


M A 


Vin = Vcc or 

Ground, 

Vcc = 5.5V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


pA 


Vin = Vcc or 
Ground, 
Vcc = 5.5V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT574) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 

Vcc = 5.5V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock / 
Frequency 


3.3 

/5.0 


110 
160 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


3.3 
5.0 


10.0 
7.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


3.3 v 
5.0 


10.0 
6.5 / 






ns 


3-6 


tPZH 


Output Enable Time 


3.3 
5.0 


6.5 

5.0 ^ 






ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


6.0 
4.0 






| rjjs y 


v 3 " 8 


tPHZ 


Output Disable Time 


3.3 
5.0 


7.0 
5.0 






/pfs 


3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


5.0 
3.5 






ns 


3-8 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 







Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




SyipbbL. 


Ta= +25°C 
Ci_ = 50pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 


LJ 


i T>R 


Guaranteed Minimum 




ts 


Set-up Timer 
HIGH or LOW 
Dn to CP 


--43/ 

>S.oU 


2.6 

£i/o| V 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


3.3 
5.0 












n^f V 


/ig 


tw 


CP Pulse Width 
HIGH or LOW 


3.3 
5.0 


4.0 
2.5 








nW 


3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


100 


110 




70 


85 


ns 


3-3 


tPLH 


Propagation Delay 
CP to On 


5.0 


1.0 


7.0 


11.0 


1.0 


13.0 


1.0 12.0 


ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0 


1.0 


6.5 


10.0 


1.0 


12.5 


1.0 11.0 


ns 


3-6 


tPZH 


Output Enable Time 


5.0 


1.0 


6.4 


9.5 


1.0 


11.0 


1.0 10.0 


ns 


3-7 


tPZL 


Output Enable Time 


5.0 


1.0 


6.0 


9.0 


1.0 


11.5 


1.0 10.0 


ns 


3-8 


tPHZ 


Output Disable Time 


5.0 


1.0 


7.0 


10.5 


1.0 


12.5 


1.0 11.5 


ns 


3-7 


tPLZ 


Output Disable Time 


5.0 


1.0 


5.5 


8.5 


1.0 


10.0 


1.0 9.0 


ns 


3-8 



"Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 
Dn to CP 


5.0 


1.5 


2.5 


3.0 


2.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 


-0.5 


1.0 


1.0 


1.0 


ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


2.5 


3.0 


5.0 


4.0 


ns 


3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 




Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


40.0 


PF 


Vcc = 5.5 V 
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54AC/74AC640 • 54ACT/74ACT640 

Octal Bidirectional Transceiver With 3-State Outputs 



Description 

The 'AC/'ACT640 octal bus transceiver is designed 
for asynchronous two-way communication between 
data buses. The device transmits data from bus A 
to bus B when T/R = HIGH, or from bus B to bus 
A when T/R = LOW. The enable input can be used 
to disable the device so the buses are effectively 
isolated. 

• Bidirectional Data Path 

• A and B Outputs Sink 24 m A/Source -24 mA 

• 'ACT640 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



Pin Names 

Ao - A7 
OE 
T/R 
Bo - B7 



Side A Inputs or 3-State Outputs 
Output Enable Input 
Transmit/Receive Input 
Side B Inputs or 3-State Outputs 



Truth Table 









Valid 




OE 


T/R 


Applied 
Inputs 


Direction 
l/P-O/P 


Output 


H 


X 


X 


X 


X 


L 


H 


H 


A to B 


L 


L 


H 


L 


A to B 


H 


L 


L 


H 


B to A 


L 


L 


L 


L 


B to A 


H 



H = HIGH Voltage Level 
L=LOWVoltage Level 
X= Immaterial 



Connection Diagrams 



Eg 



T/R 



A2 



A4 



T" 



m 



Ai [7 -•— p5 tJj sq-L le\ bo 

E-|H?S^gfrl~J6]B2 

[l-^p^-^Sq-j—js] B3 
As[I--pt>S^^&3-Lll] B4 

as [i -pps ^l ^L m Bs 
a? u _iz^bp_ ^-L m Be 

GND[?0 I . !gq4— 13 B7 



13 vcc 

HI 61 



Pin Assignment 
for DIP, Flatpak and SOIC 



A6 A5 A4 A3 A2 

E B \s\ H 




m m @ m 

B4 B3 B2 Bi Bo 

Pin Assignment 
for LCC 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/iA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT640) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 



Symbol 



Parameter 






Vf r-* — f—r^: 

Propagatior(J|eljay| 

An tO Bn or Bn tb*4ji^ 



Vcc* 

(V) 



74AC 



Ta=+25°C 
Cl = 50 pF 



Min Typ Max 



54AC 



Ta=-55°C 
to +125°C 
CL = 50pF 



Min Max 



74AC 



Ta= -40°C 
to +85°C 
CL = 50pF 



Min Max 



Units 



Fig. 
No. 




tPLH 



?3fi 
5.0 



£§. 



/ /¥/ 



ns 



3-5 



tPHL 



Propagation Delay 

An tO Bn or Bn to An 



5.0 






3-5 



tPZH 



Output Enable Time 



3.3 
5.0 



6.0 



ns 



3-7 



^— A 1- 



tPZL 



Output Enable Time 



3.3 
5.0 



7.5 
5.5 



^ns! 



9*> 



^' / 



tPHZ 



Output Disable Time 



3.3 
5.0 



7.0 
6.0 



ns/ 



3-7 



LJ 



tPLZ 



Output Disable Time 



3.3 
5.0 



7.5 
6.0 



ns 



3-8 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 



f*» 


/ Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol l * 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




N|in Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 

An tO Bn Or Bn to An i 


f 5.0 


■ 5 -° t - 






ns 


3-5 


tPHL 


Propagation Delay 

An tO Bn Or Bn tO An 


5X> 


5.0 


/ : '. : " ■ 




ns 


3-5 


tPZH 


Output Enable Time 


5.0 


7.0 






^ I s "! 


3-7 


tPZL 


Output Enable Time 


5.0 


6.0 




! 


n| I/ 


3-8 


tPHZ 


Output Disable Time 


5.0 


6.5 






n& 


3-7 


tPLZ 


Output Disable Time 


5.0 


6.0 






ns 


3-8 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Ci/o 


Input/Output 
Capacitance 


15.0 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC643 • 54ACT/74ACT643 

Octal Bidirectional Transceiver With 3-State Outputs 



Description 

The 'AC/'ACT643 octal bus transceiver is designed 
for asynchronous two-way communication between 
data buses. The device transmits data from bus A 
to bus B when T/R = HIGH, or from bus B to bus 
A when T/R = LOW. The enable input can be used 
to disable the device so the buses are effectively 
isolated. 



• Noninverting Buffers 

• Bidirectional Data Path 

• A and B Outputs Sink 24 m A/Source 

• 'ACT643 has TTL-Compatible Inputs 



Ordering Code: See Section 6 



■24 mA 



Pin Names 

Ao - A7 
OE 
T/R 
Bo - B7 



Side A Inputs or 3-State Outputs 
Output Enable Input 
Transmit/Receive Input 
Side B Inputs or 3-State Outputs 



Truth Table 









Valid 




OE 


T/R 


Applied 
Inputs 


Direction 
l/P— O/P 


Output 


H 


X 


X 


X 


X 


L 


H 


H 


A to B 


L 


L 


H 


L 


A to B 


H 


L 


L 


H 


B to A 


H 


L 


L 


L 


B to A 


L 



H = HIGH Voltage Level 
L= LOW Voltage Level 
X= Immaterial 



Connection Diagrams 



T/R 



E§ 



AoCE-pps- 
ai GE-H^i. 



GND [To 



\r/ 



<E lalvcc 

1 t. l|] OE 



A2 (7 -pt*£ I^L =33-]— T7] bi 

E-j-psp^-^LiIIbs 
d Jz^tl ^4_ m Be 



x^m 



Pin Assignment 
for DIP, Flatpak and SOIC 



A6 A5 A4 A3 A2 

a s [5] a 





m ® @ 



Pin Assignment 
for LCC 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


jLtA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


iik 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT643) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay / 

An to Bn or Bn to An 


3.3 
5.0 


I-., 5.5 
4.0 






ns 


3-5 


tPHL 


Propagation Delay 

An to Bn Or Bn to An 


3.3 
5.0 


5.5 ,.,. 
4.0 






ns 


3-5 


tPZH 


Output Enable Time 


3.3 
5.0 


8.0 
6.0 






ns 


3-7 


tPZL 


Output Enable Time 


3.3 
5.0 


7.5 " C - 
5.5 






ns 


3-8 


tPHZ 


Output Disable Time 


3.3 
5.0 


7.0 
6.0 






ns 


^3-7 


tPLZ 


Output Disable Time 


3.3 
5.0 


7.5 
6.0 






Tfs 


3-8 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Mm Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 

An tO Bn or Bn tO An 


5.0 


5.0 






ns 


3-5 


tPHL 


Propagation Delay 

An tO Bn or Bn to An 


5.0 


/ 6.0 






ns 


3-5 


tPZH 


Output Enable Time 


5.0 


7.0 






\ ns.. 


3-7 


tPZL 


Output Enable Time 


5.0 


6.0 






ns 1/ 


3-8 


tPHZ 


Output Disable Time 


5.0 


6.5 






njs/ 


3-7 


tPLZ 


Output Disable Time 


5.0 


6.0 






ns 


3-8 



'Voltage Range 5.0 Is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 




Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Ci/o 


Input/Output 
Capacitance 


15.0 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC646 

Octal Transceiver/Register With 3-State Outputs 

Description Connection Diagrams 

The 'AC646 consists of registered bus transceiver 
circuits, with outputs, D-type flip-flops and control 
circuitry providing multiplexed transmission of data 
directly from the input bus or from the internal 
storage registers. Data on the A or B bus will be 
loaded into the respective registers on the LOW-to- 
HIGH transition of the appropriate clock pin (CAB 
or CBA). The four fundamental data handling 
functions available are illustrated in the following 
figures. 



Real Time Transfer 

A-Bus to B-Bus 

* » 

A-Bus 



Real Time Transfer 
B-Bus to A-Bus 



^ 




r v 


► 


REG 


\ 


REG 


-* 


► 



™ 


A-Bus 




i 


i i 




REG 




REG 


^ 




► 



B-Bus 



B-Bus 



Figure 1 

Storage 

from Bus to Register 

-* ► 



A-Bus 



^UL 



REG 



REG 



B-Bus 



Figure 3 



^ ► 

Figure 2 

Transfer 
from Register to Bus 


A-Bus 






* r 


REG 




REG 


«i i 






B-Bus 

^ ► 



Figure 4 



• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data Transfers 

• Choice of True and Inverting Data Paths 

• 3-State Outputs 

• 300 mil Slim Dual In-Line Package 

• Outputs Source/Sink 24 mA 

Ordering Code: See Section 6 
Logic Symbol 




CBA [X 


v_; 


24lVCC 


SAB IX 




23~lCAB 


dirGl 




22~[SBA 


aoGl 




2llG 


Al[~5~ 




201bq 


A2[~6~ 




^9]Bi 


Az\T 




"181B2 


Aa[T 




il]B3 


AsfV 




J6]B4 


AeRo^ 




il]B5 


AzfTT 




tT|B6 


GndRF 




"l3~lB7 


Pin Assignment 
for DIP, Flatpak and SOIC 


A5 A4 A3 NC A2 A1 A0 

11SB0SS 










k, 


AeOl Ji 








JL. Hdir 


A 7 p J| 








K~ [l] SAB 


GN0 EH Ji 








t [2] CAB 


NC|15] J[ 








t [U NC 


B7[l63 J| 








|T [28]vcc 


Be[l7] J| 








t izl CBA 


Bs 111 ^M 








|T |26]SBA 



Pin Names 

Ao - A7 

Bo - B7 

CAB, CBA 
SAB, SBA 
DIR, 5 



m m m g @ § 

B4 B3 B2 NC B1 BO 

Pin Assignment 
for LCC 



Data Register Inputs 
Data Register A Outputs 
Data Register B Inputs 
Data Register B Outputs 
Clock Pulse Inputs 
Transmit/Receive Inputs 
Output Enable Inputs 
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Function Table 


Inputs 


Data I/O* 


Operation or Function 


^ DIR CAB CBA SAB SBA 


Ao - A7 


Bo - B7 


H X HorL HorL X X 
H X I J X X 


Input 


Input 


Isolation 

Store A and B Data 


L L X XXL 
L L X X X H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


L H X X L X 
LHHorL X H X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 



*The data output functions may be enabled or disabled by various signals at the 7J and DIR inputs. Data input functions are 
always enabled; i.e., data at the bus pins will be stored on every LOW-to-HIGH transition of the appropriate clock inputs. 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
I = LOW-to-HIGH Transition 



Logic Diagram 



DIR- 
CBA 
SBA ■ 
CAB ■ 
SAB ■ 



JS* 



Ao ■ 



>°-i 



^::: 



->°T^ 



■>- 



->l4>-i 



1 OF 8 CHANNELS 



Do 



o Co 



■>■ 



Do 



Co o- 



-<- 



;Hg^ 




-« ►Bo 



TO 7 OTHER CHANNELS 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


^A 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


nA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85 °C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
Clock to Bus 


3.3 
5.0 


1.0 10.5 16.5 
1.0 7.5 12.0 


1.0 21.0 
1.0 14.5 


1.0 18.5 
1.0 13.0 


ns 


3-6 


tPHL 


Propagation Delay 
Clock to Bus 


3.3 
5.0 


1.0 9.5 14.5 
1.0 6.5 10.5 


1.0 18.0 
1.0 12.5 


1.0 16.0 
1.0 11.5 


ns 


3-6 


tPLH 


Propagation Delay 
Bus to Bus 


3.3 
5.0 


1.0 7.5 12.0 
1.0 5.0 8.0 


1.0 15.0 
1.0 10.0 


1.0 13.5 
1.0 9.0 


ns 


3-5 


tPHL 


Propagation Delay 
Bus to Bus 


3.3 
5.0 


1.0 7.5 12.5 
1.0 5.0 9.0 


1.0 15.5 
1.0 11.0 


1.0 13.5 
1.0 9.5 


ns 


3-5 


tPLH 


Propagation Delay 
SBA or SAB to An or Bn 
(w/ An or Bn HIGH or 
LOW) 


3.3 
5.0 


1.0 8.5 13.5 
1.0 6.0 10.0 


1.0 17.0 
1.0 12.0 


1.0 15.5 
1.0 11.0 


ns 


3-6 


tPHL 


Propagation Delay 
SBA or SAB to An or Bn 
(w/ An or Bn HIGH or 
LOW) 


3.3 
5.0 


1.0 8.5 13.5 
1.0 6.0 10.0 


1.0 17.0 
1.0 12.0 


1.0 15.0 
1.0 11.0 


ns 


3-6 


tPZH 


Enable Time 
G to An or Bn 


3.3 
5.0 


1.0 7.0 11.5 
1.0 5.0 8.5 


1.0 14.0 
1.0 10.0 


1.0 12.5 
1.0 9.0 


ns 


3-7 


tPZL 


Enable Time 
G to An or Bn 


3.3 
5.0 


1.0 7.5 12.5 
1.0 5.5 9.0 


1.0 15.5 
1.0 11.0 


1.0 14.0 
1.0 10.0 


ns 


3-8 


tPHZ 


Disable Time 
G to An or Bn 


3.3 
5.0 


1.0 8.0 12.5 
1.0 6.5 10.0 


1.0 14.5 
1.0 12.0 


1.0 13.5 
1.0 11.0 


ns 


3-7 


tPLZ 


Disable Time 
G to An or Bn 


3.3 
5.0 


1.0 7.5 12.0 
1.0 6.0 9.5 


1.0 15.0 
1.0 11.5 


1.0 13.5 
1.0 10.5 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



Military parameters given herein are 
information please request Fairchild 



for general references only. For current military specifications and subgroup testing 
s Table 1 data sheet from your Fairchild sales engineer or account representative. 



5-278 



AC646 



AC Characteristics, cont'd 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
= 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ Max 


Min Max 


Min Max 




tPZH 


Enable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


6.5 11.0 
5.0 7.5 


1.0 13.5 
1.0 9.5 


1.0 12.0 
1.0 8.5 


ns 


3-7 


tPZL 


Enable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.0 11.5 
5.0 8.0 


1.0 14.5 
1.0 10.0 


1.0 13.0 
1.0 9.0 


ns 


3-8 


tPHZ 


Disable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.5 11.5 
5.5 9.5 


1.0 13.5 
1.0 10.5 


1.0 12.5 
1.0 10.0 


ns 


3-7 


tPLZ 


Disable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.5 12.0 
5.5 9.5 


1.0 15.0 
1.0 10.5 


1.0 13.5 
1.0 10.5 


ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl=50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig- 
No. 




Typ 


Guaranteed Minimum 




ts 


Set-up Time, 
HIGH or LOW 
Bus to Clock 


3.3 
5.0 


2.0 
1.5 


5.0 
4.0 


6.0 
4.5 


5.5 
4.5 


ns 


3-9 


th 


Hold time, HIGH or LOW 
Bus to Clock 


3.3 
5.0 


-1.5 
-0.5 



0.5 


0.5 
1.0 



1.0 


ns 


3-9 


tw 


Clock Pulse Width 
HIGH or LOW 


3.3 
5.0 


2.0 
2.0 


3.5 
3.5 


5.0 
5.0 


4.5 
3.5 


ns 


3-6 




* Voltage Range 3.3 is 3.3 V ±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table 1 data sheet from your Fairchild sales engineer or account representative. 

Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Ci/o 


Input/Output Capacitance 


15.0 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


60.0 


PF 


Vcc = 5.5 V 
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54AC/74AC648 

Octal Transceiver/Register With 3-State Outputs 



Description 

The 'AC648 consists of registered bus transceiver 
circuits, with outputs, D-type flip-flops and control 
circuitry providing multiplexed transmission of data 
directly from the input bus or from the internal 
storage registers. Data on the A or B bus will be 
loaded into the respective registers on the LOW-to- 
HIGH transition of the appropriate clock pin (CAB 
or CBA). The four fundamental data handling 
functions available are illustrated in the following 
figures. 



Real Time Transfer 

A-Bus to B-Bus 

* » 

A-Bus 



Real Time Transfer 
B-Bus to A-Bus 



REG 



M \1 



REG 



B-Bus 



Figure 1 

Storage 
from Bus to Register 


A-Bus 


-* t 






REG 




REG 






* ♦. 


B-Bus 

-< ► 



Figure 3 



A-Bus 



REG 



a t\ 



REG 



B-Bus 



Figure 2 

Transfer 
from Register to Bus 



A-Bus 



REG 



±A 



REG 



B-Bus 



Figure 4 



• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data Transfers 

• Choice of True and Inverting Data Paths 

• 3-State Outputs 

• 300 mil Slim Dual In-Line Package 

• Outputs Source/Sink 24 mA 

Ordering Code: See Section 6 
Logic Symbol 



CAB 
SAB 
DIR 
CBA 
SBA 
G 



Ao Ai A2 A3 A4 As A6 A7 



Bo B1 B2 B3 B4 Bs Be B7 



TT 



Connection Diagrams 



cbaH" 




w 


24]VCC 


sabI~2~ 






23~]CAB 


dir[T 






22~lSBA 


Ao[T 






2T|g 


Ai[T 






201Bq 


A2[T 






"iTIbi 


A3[T 






"iT|'B2 


Aa\~S~ 






"l7lB3 


Asfo" 






"i6]B4 


AeRo^ 






"isIbs 


AzfTT 






J4]Be 


Gndjjl 






J3]B7 


Pin 
for DIP, 


Assignment 
Flatpak and SOIC 


A5 A4 

m m 


A3 NC A2 A1 AO 

a a ® @ 












k, 


A»M J| 










t Hdir 


A7[l| J 










t [U SAB 


GND J 










K~ [|]CAB 


NC|15] J 










r [T]nc 


B?M J 










t (2§|VCC 


Be[l7] J 










t ^ZlCBA 


85 B§ J 










t §6JSBA 



Pin Names 

Ao - A7 

Bo - B7 

CAB, CBA 
SAB, SBA 
DIR, S 



m m n m m m i 

B4 B3 B2 NC B1 BO G 

Pin Assignment 
for LCC 



Data Register Inputs 
Data Register A Outputs 
Data Register B Inputs 
Data Register B Outputs 
Clock Pulse Inputs 
Transmit/Receive Inputs 
Output Enable Inputs 
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Function Table 


Inputs 


Data I/O* 


Operation or Function 


G DIR CAB CBA SAB SBA 


Ao - A7 


Bo • B7 




H X HorLHorL X X 
H X I I X X 


Input 


Input 


Isolation 

Store A and B Data 


L L X X X L 
L L X X X H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


L H X X L X 
L HHorLX H X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 



*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are 
always enabled; i.e., data at the bus pins will be stored on every LOW-to-HIGH transition of the clock inputs. 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
J= LOW-to-HIGH Transition 



Logic Diagram 





TO 7 OTHER CHANNELS 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC 


74AC 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


/xA 


Vin = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


H* 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta = 
to + 
Cl = 


-55°C 
125°C 
50 pF 


Ta = 
to -t 
Cl = 


-40°C 
■85°C 
50 pF 


Fig. 

No. 




Min 


Typ 


Max 


Min 


Max 


Min 


Max 




tPLH 


Propagation Delay 
Clock to Bus 


3.3 
5.0 


1.0 
1.0 


10.0 
7.0 


15.5 
11.0 


1.0 
1.0 


18.5 
13.0 


1.0 
1.0 


17.0 
12.0 


ns 


3-6 


tPHL 


Propagation Delay 
Clock to Bus 


3.3 
5.0 


1.0 
1.0 


8.5 
6.0 


13.5 
10.5 


1.0 
1.0 


16.5 
13.0 


1.0 
1.0 


14.5 
11.5 


ns 


3-6 


tPLH 


Propagation Delay 
Bus to Bus 


3.3 
5.0 


1.0 
1.0 


6.0 
4.0 


10.0 
7.0 


1.0 
1.0 


12.0 
8.5 


1.0 
1.0 


11.0 
7.5 


ns 


3-5 


tPHL 


Propagation Delay 
Bus to Bus 


3.3 
5.0 


1.0 
1.0 


5.5 
3.5 


9.0 
7.5 


1.0 
1.0 


11.0 
9.0 


1.0 
1.0 


10.0 
8.0 


ns 


3-5 


tPLH 


Propagation Delay 
SBA or SAB to An or Bn 
(with An or Bn HIGH or 
LOW) 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


12.5 
9.0 


1.0 
1.0 


15.0 
11.0 


1.0 
1.0 


14.0 
10.0 


ns 


3-6 


tPHL 


Propagation Delay 
SBA or SAB to An or Bn 
(with An or Bn HIGH or 
LOW) 


3.3 
5.0 


1.0 
1.0 


7.5 
5.5 


12.5 
9.5 


1.0 
1.0 


15.5 
11.5 


1.0 
1.0 


14.0 
10.5 


ns 


3-6 


tPZH 


Enable Time 
G to An or Bn 


3.3 
5.0 


1.0 
1.0 


6.5 
5.0 


11.0 
8.0 


1.0 
1.0 


12.5 
9.5 


1.0 
1.0 


11.5 
9.0 


ns 


3-7 


tPZL 


Enable Time 
G to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.0 


11.0 
8.0 


1.0 
1.0 


13.5 
9.5 


1.0 
1.0 


12.5 
9.0 


ns 


3-8 


tPHZ 


Disable Time 

(a to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.5 
6.0 


12.0 
10.0 


1.0 
1.0 


13.5 
12.0 


1.0 
1.0 


13.0 
11.0 


ns 


3-7 


tPLZ 


Disable Time 

(a to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.0 
5.5 


11.5 
9.0 


1.0 
1.0 


13.5 
10.5 


1.0 
1.0 


12.5 
10.0 


ns 


3-8 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing in- 
formation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics, cont'd 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta 
Cl 


= +25°C 
. = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min 


Typ Max 


Min Max 


Min Max 




tPZH 


Enable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


6.0 12.5 
4.5 9.5 


1.0 15.5 
1.0 11.5 


1.0 14.0 
1.0 10.5 


ns 


3-7 


tPZL 


Enable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


6.5 13.0 
4.5 9.0 


1.0 15.0 
1.0 10.0 


1.0 14.5 
1.0 10.5 


ns 


3-8 


tPHZ 


Disable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.0 11.5 
5.5 9.0 


1.0 15.0 
1.0 10.5 


1.0 13.5 
1.0 10.0 


ns 


3-7 


tPLZ 


Disable Time 
DIR to An or Bn 


3.3 
5.0 


1.0 
1.0 


7.0 13.5 
5.0 9.5 


1.0 15.5 
1.0 11.5 


1.0 15.0 
1.0 10.0 


ns 


3-8 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, HIGH or 
LOW, Bus to Clock 


3.3 
5.0 


2.0 
1.5 


3.0 
2.0 


4.0 
2.5 


3.5 
2.0 


ns 


3-9 


tn 


Hold Time, HIGH or 
LOW, Bus to Clock 


3.3 
5.0 


-1.5 
-0.5 



1.0 



1.0 



1.0 


ns 


3-9 


tw 


Clock Pulse Width 
HIGH or LOW 


3.3 
5.0 


2.0 
2.0 


3.5 
3.0 


4.5 
3.5 


4.0 
3.0 


ns 


3-6 




*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing in- 
formation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


65.0 


PF 


Vcc = 5.5 V 


Ci/o 


Input/Output 
Capacitance 


15.0 


PF 


Vcc = 5.5 V 
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54AC/74AC705 • 54ACT/74ACT705 

Arithmetic Logic Unit for Digital Signal Processing Applications 



Description 

The 'AC/'ACT705 is a high-speed arithmetic 
processing integrated circuit which is packaged in 
an 84-pin leadless chip carrier. It features separate 
input busses that provide data and instruction 
codes to a high-speed single-cycle 16-bit ALU and 
an 8-bit by 8-bit parallel multiplier/accumulator. 

The ALU is a 16-bit parallel design which supports 
sixteen arithmetic and logic functions, as well as 
carry-in/out and borrow-in/out. The multiplier/ 
accumulator, which offers a full 16-bit product, 
provides for unsigned, signed, mixed mode and 
imaginary number multiplication. Product 
accumulation with sum and difference arithmetic is 
available in each multiplier operating mode. 

The 16-bit results of the ALU and 
multiplier/accumulator are multiplexed to a single 
set of 3-state output buffers. The two ALU and 
multiplier/accumulator carry-out bits, as well as the 
4-bit status field indicating ALU and 
multiplier/accumulator error conditions make up 
the remaining six bits of the entire 22-bit output. 

• 84-Pin PCC, CPGA 

• Outputs Source/Sink 8 mA 

• 'ACT705 has TTL-Compatible Inputs 

• High Throughput Achieved with High Degree of 
Parallelism in the Architecture 

• Pipelined Stages 

• High-Speed 16-Bit ALU and an 8 x 8 Complex 
Multiplier 

• 31.0 ns (Typical at 25°C, 5.0 V) Cycle 16-Bit Full 
ALU Performs Sixteen Boolean and Arithmetic 
Functions with Carry-In and Carry-Out 

• 50.0 ns (Typical at 25°C, 5.0 V) Cycle 8x8 
Parallel Multiplier Supports Unsigned, Signed, 
Complex or Mixed Mode Multiplications, 
Produces 16-Bit Result with Carry-Out 

• Separate Data and Instruction Busses Allow 
Instruction Fetches in Parallel with Execution — 
Single Cycle Operation 

• Accepts 8- or 16-Bit Data and Delivers a 16-Bit 
Output 

• Data Register Bank Configured to Accept a 
Combination of 8- or 16-Bit Data 



Connection Diagrams 



<!c£cec£ac><9cccstccccZZ 
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 




54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 
Sooooooo 5 z o S m m m mmao m S m 



Pin Assignment 
for PCC 



L 
K 
J 
H 
G 
F 
E 
D 
C 
B 
A 



1234 56789 10 11 

Pin Assignment 
for CPGA 

• Separate Clocks for ALU Instruction, Multiplier 
Instruction, Data, ALU Accumulator and Multiplier 
Accumulator Registers 

• Clustered Clock Pins for Ease of Board Design 

• 16-Bit ALU/Accumulator with Feedback to ALU 
Input 

• Status of Accumulator Inputs is Monitored: 
Conditions Monitored Include Twos Complement 
Overflow, Underflow or Equal-to-Zero 
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Applications 

• Voice-Band Signal Processing 

• Discrete Fourier Transform Applications: 

FIR Filters 
MR Filters 

• Fast Fourier Transform Applications: 

Spectrum Analysis 
Speech Recognition 



Ordering Code: See Section 6 



Logic Symbol 



A7-A0 B7-B0 C 

DCLK 

AIRCLK 

MIRCLK 

ACLK 

MCLK 

TCA 

TCB 

ALU3-ALU0 

MAC2-MAC0 

R15-R0 MCOUT ACOUT 



MUXA1-MUXDI 

AAAMUX 

ALUCIN 

RMU) 

01 



.-$<- 



T 



Pin Names 




A7 - Ao 


Data Inputs 


B7 - Bo 


Data Inputs 


C7 - Co 


Data Inputs 


D7 - Do 


Data Inputs 


DCLK 


Data Register Clock 


AIRCLK 


ALU Instruction Register Clock 


MIRCLK 


Multiplier Instruction Register 




Clock 


ACLK 


ALU Accumulator Register Clock 


MCLK 


Multiplier Accumulator Clock 


TCA, TCB 


Multiplier Opcode Input 


ALU3 - ALUo 


ALU Opcode Input 


MAC2 - MACo 


Multiplier Opcode Input 


MUXAi - MUXDo 


Data Configuration Field Inputs 


AAAMUX 


Multiplier Accumulator Path 




Enable Input 


ALUCin 


ALU Carry-In/Borrow-Out Input 


RMUX 


Multiplexing Input 


OE 


Output Enable Input 


R15 - Ro 


Result Output 


MCOUT, ACOUT 


Carry-Out Outputs 


MZ, ME, AZ, AE 


Error Status Flag Outputs 




Block Diagram 



DATA INPUTS (A, B, C, D) 



CONFIGURATION INTERNAL BUS J '' 8 

FIELD 




R15 - AZ,AE,ACOUT 



AID = ALU INSTRUCTION DECODE 

MID = MULTIPLIER INSTRUCTION DECODE 
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Functional D< 
On-Chip Regist 


;scri[ 
ers 


>tion 





3. Accumulator 

15 


1. Data 


Rao 


7 


ALU Accumulator 






Ra 


* A7-0 


7 









15 








Rb 


« B7-0 


Rmo 






7 









Multiplier Accumulator 






Re 


« C7-0 




7 









Status 






Rd 


« D7-0 




2 Instruction 







ALUCin, ALU3-0 
MAC2-0, TCB, TCA 


4. Flags and Carry-Out 

18 16 


4 


Rao ► AZ, AE, ACOUT 




Rai 


<« 




4 







18 16 




Rmi 


< 


Rmo ► MZ, ME, MCOUT 



Signal Descriptions 

Data Inputs 

ALUCIN, A7 - Ao, B7 - Bo, C7 - Co, Di - Do: Data inputs. 

Input Clocks 

DCLK, AIRCLK, MIRCLK: Input data is loaded on the rising edge of these clocks. 

Outputs 

R15 - Ro: Result 

MCOUT: Multiplier/Accumulator Carry-Out 

ACOUT: ALU Carry-Out 

MZ, ME, AZ, AE: Error Status Flags 

Output Clocks 

ACLK, MCLK: Output data is loaded into the output register on the rising edge of this clock. 

Other Signals 

ALU3 - ALUo: ALU Instruction Input 

MAC2 - MACo, TCA, TCB: Multiplier Instruction Input 

MUXAo, Ai, Bo, Bi, Co, Ci, Do, Di: Multiplexer Select Signals for Input Data 

Control Signals 

Clock Signals 

Dedicated signals for controlling the five sets of positive edge-triggered on-chip registers. 
DCLK: Data Registers (Ra, Rb, Rc, Rd) 
AIRCLK: ALU Instruction Register (Rai) 
MIRCLK: Multiplier Instruction Register (Rmi) 
ACLK: ALU Accumulator Register (Rao) 
MCLK: Multiplier/Accumulator Register (Rmo) 
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Control Signals, cont'd 

ALUCin 

Clocked ALU Carry-In/Borrow-Out Signal. 
1 — Carry-In to ALU 
— Borrow from ALU 

MUXAi, MUXAo . . . MUXDo (Data Configuration Field, see Table A) 

Level signals for configuring the ALU and multiplier operands in 256 possible ways with the contents of Ra, 

Rb, Rc, Rd. 

MUXAi, MUXAo: Control the state of internal bus J7 - Jo 

MUXBi, MUXBo: Control the state of internal bus Ki - Ko 

MUXCi, MUXCo: Control the state of internal bus L7 - Lo 

MUXDi, MUXDo: Control the state of internal bus Mz - Mo 

AAAMUX 

Level signal for enabling/disabling the 16-bit multiplier/accumulator path to the ALU. 

— * Path enabled. ALU takes operand from Rmo. 

1 — Path disabled. ALU takes operand from internal buses J7 - Jo and Kz - Ko. 

ALUs - ALUo 

Clocked ALU opcode. See Table B. 



MAC2 ■ MACo, TCB, TCA 

Clocked multiplier opcode. See Table C. 

RMUX 

Level signal for multiplexing the contents of Rmo and Rao. 

— Output RM015 - Rmoo 

1 — Output RA015 - Raoo 



OE 

Active LOW Enable signal for making available the 16-bit result, R15 - Ro. 

Instruction Format 



- MULTIPLIER OPCODE (Clocked) 

5: MAC2 
4: MACi 
3: MACo 
2: TCB 
1: TCA 



- ALU OPCODE (Clocked) 

9: ALU3 
8: ALU2 
7: ALUi 
6: ALUo 



- AAAMUX (Level) 



- DATA CONFIGURATION FIELD (Level) 

18: MUXA1 
17: MUXAO 
16: MUXB1 
15: MUXBO 
14: MUXC1 
13: MUXCO 
12: MUXD1 
11: MUXDO 
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Table A: Data Input Configuration 














Data Configuration Field 


Internal Buses 


MUXAi MUXAo 


MUXBi MUXBo 


MUXCi MUXCo 


MUXDi MUXDo 


J7 - Jo 


K7- Ko 


L?- Lo 


M7- Mo 













Ra7 - Rao 








1 










Rb7 - Rbo 








1 










RC7 - Rco 








1 1 




1 

1 

1 1 




1 

1 

1 1 





1 
1 




1 



1 


RD7 - Rdo 


Ra7 - Rao 
Rb7 - Rbo 
Rc7 - Rco 
Rd7 - Rdo 


Ra7 - Rao 
Rb7 - Rbo 
RC7 - Rco 
Rd7 - Rdo 


Ra7 - Rao 
Rb7 - Rbo 
RC7 - Rco 
RD7 - Rdo 



Table B: Arithmetic and Logic Operations 












Signal 




AAAMUX 


ALUs 


ALU2 


ALUi 


ALUo 


MAC2 


MACi 


MACo 


TCB 


TCA 


Function 


X 














X 


X 


X 


X 


X 


Clear ALU Output 














1 


X 


X 


X 


X 


X 


(L8 - Lo II Ms - Mo) minus 
RM016 - Rmoo 











1 





X 


X 


X 


X 


X 


Rmoi6 - Rmoo minus 
(Lb - Lo II Ms - Mo) 











1 


1 


X 


X 


X 


X 


X 


Rmoi6 - Rmoo plus 
(La- Lo II Mb- Mo) 








1 








X 


X 


X 


X 


X 


Rmoi6 - Rmoo XOR 
(Lb - Lo II Mb - Mo) 








1 





1 


X 


X 


X 


X 


X 


Rmoi6 - Rmoo OR 
(Lb - Lo II Mb - Mo) 








1 


1 





X 


X 


X 


X 


X 


RM016 - Rmoo AND 
(Lb - Lo II Mb - Mo) 








1 


1 


1 


X 


X 


X 


X 


X 


RM016 - Rmoo plus 

{0)16-0 


X 


1 











X 


X 


X 


X 


X 


Preset ALU Output 





1 








1 


X 


X 


X 


X 


X 


Raoi6 - Raoo minus 
Rmoi6 - Rmoo 





1 





1 





X 


X 


X 


X 


X 


Rmoi6 - Rmoo minus 
Raoi6 - Raoo 





1 





1 


1 


X 


X 


X 


X 


X 


Rmoi6 - Rmoo plus 
Raoi6 - Raoo 
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Table B: Arithmetic and Logic ( 


Operations, cont'd 










Signal 




AAAMUX 


ALUs 


ALU2 


ALU1 


ALUo 


MAC2 


MAC1 


MACo 


TCB 


BCA 


Function 





1 


1 








X 


X 


X 


X 


X 


Rmoi6 - Rmoo XOR 
RA016 - Raoo 





1 


1 





1 


X 


X 


X 


X 


X 


Rmoi6 - Rmoo OR 
RA016 - Raoo 





1 


1 


1 





X 


X 


X 


X 


X 


Rmoi6 - Rmoo AND 
Raoi6 - Raoo 





1 


1 


1 


1 


X 


X 


X 


X 


X 


Rmoi6 - Rmoo XOR 

{0)16-0 













1 


X 


X 


X 


X 


X 


(Ls - Lo II Ms - Mo) minus 
(J8 - Jo II K8 - Ko) 










1 





X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) minus 
(Ls - Lo II Ms - Mo) 










1 


1 


X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) plus 
(Ls - Lo II Ms - Mo) 







1 








X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko ) XOR 
(Ls - Lo II Ms - Mo) 







1 





1 


X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) OR 
(Ls - Lo II Ms - Mo) 







1 


1 





X 


X 


X 


X 


X 


(Js - Jo II Ks -Ko) AND 
(Ls - Lo II Ms - Mo) 







1 


1 


1 


X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) plus 

{0)16-0 












1 


X 


X 


X 


X 


X 


Raoi6 - Raoo minus 
(Js - Jo II Ks - Ko) 









1 





X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) minus 
Raoi6 - Raoo 









1 


1 


X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) plus 
Raoi6 - Raoo 






1 








X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) XOR 
Rao 16 - Raoo 






1 





1 


X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) OR 
RA016 - Raoo 






1 


1 





X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) AND 
Raoi6 - Raoo 






1 


1 


1 


X 


X 


X 


X 


X 


(Js - Jo II Ks - Ko) XOR 

{0)16-0 




Note: Combination of ALU and multiplier opcodes allowed. 
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Table C: Multiplication Operations 



Signal 




AAAMUX 


ALUs 


ALU2 


ALU1 


ALUo 


MAC2 


MACi 


MACo 


TCB 


TCA 


Function 


X 


X 


X 


X 


X 

















(J8 - Jo X K8 - Ko) 


X 


X 


X 


X 


X 














1 


(J'8-J'OX K8- Ko) 


X 


X 


X 


X 


X 











1 





(J8 - Jo X K'8 - K'o) 


X 


X 


X 


X 


X 











1 


1 


(J'8-J'OX K'8- K'o) 


X 


X 


X 


X 


X 
















(J8 - Jo x Ks - Ko) plus 
RMO'16 - Rmo'o 


X 


X 


X 


X 


X 













1 


(J'8-J'ox Ks- Ko) plus 
Rmo'16 - Rmo'o) 


X 


X 


X 


X 


X 










1 





(Js - Jo x K'8 - K'o) plus 
Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 










1 


1 


(J'8 - J'o x K'8 - K'o) 
plus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 





1 





X 


X 


Clear Rmoi6 - Rmoo 


X 


X 


X 


X 


X 





1 










Undefined 


X 


X 


X 


X 


X 





1 







1 


(J'8- J'o X K8- Ko) 
minus Rmo'16 - Rmo'o) 


X 


X 


X 


X 


X 





1 




1 





(Js - Jo X K'8 - K'o) 
minus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 





1 




1 


1 


(J'8- J'O X K'8- K'o) 

minus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 
















Undefined 


X 


X 


X 


X 


X 













1 


(-J'8- J'o x Ks- Ko) 


X 


X 


X 


X 


X 










1 





(-J8 - Jo X K'8 - K'o) 


X 


X 


X 


X 


X 










1 


1 


(-J'8- J'O X K'8- K'o) 


X 


X 


X 


X 


X 







1 








Undefined 


X 


X 


X 


X 


X 







1 





1 


(-J'8- J'o x Ks- Ko) 
plus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 







1 


1 





(-J8 - Jo X K'8 - K'o) 
plus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 







1 


1 


1 


(-J'8- J'O X K'8- K'o) 

plus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 




1 





X 


X 


Preset Rmoi6 - Rmoo 


X 


X 


X 


X 


X 




1 


1 








Undefined 


X 


X 


X 


X 


X 




1 


1 





1 


(-J'8- J'o x Ks- Ko) 
minus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 




1 


1 


1 





(-J8 - Jo X K'8 - K'o) 
minus Rmo'16 - Rmo'o 


X 


X 


X 


X 


X 




1 


1 


1 


1 


(-J'8- J'O X K'8- K'o) 

minus Rmo'16 - Rmo'o 



Notes: Combination of ALU and multiplier opcodes allowed. 

' stands for twos complement representation of a number. 
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DC Characteristics over Operating Temperal 


ture Range (unless otherwise 


specified) 


Symbol 


Parameter 


74AC/ACT 
25 °C 


54AC/ACT 


74AC/ACT 


Units 


Conditions 




Typ 


Guaranteed Limit 




llN 


Maximum Input Current 




0.1 


10.0 


1.0 


/xA 


Vcc = Max 
Vin = Vcc 


loz 


Maximum 3-State Current 




0.5 


10.0 


5.0 


IxA 


High Z, Vcc = Max 
Vout = to Vcc 


ICCQ 


Supply Current, Quiescent 


50.0 


2.0 


10.0 


10.0 


mA 


Vcc = Max, Vin = V 




Minimum HIGH Level Output 


4.49 


4.4 


4.4 


4.4 


V 


Vin = Vil or Vih 
Iout = 20 /xA, 
Vcc = 4.5 V 


VOH 


5.49 


5.4 


5.4 


5.4 


V 


Vin = Vil or Vih 
Iout = 20 fiA, 
Vcc = 5.5 V 






3.86 


3.70 


3.76 


V 


Ioh = - 8 mA, 
VCC = 4.5 V 






4.86 


4.70 


4.76 


V 


Ioh= -8 mA, 
Vcc = 5.5 V 




Maximum HIGH Level Output 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih 
Iout = 20 /xA, 
Vcc = 4.5 V 


Vol 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih 
Iout = 20 ^A, 
Vcc = 5.5 V 






0.32 


0.4 


0.37 


V 


loi_ = 8mA, Vcc = 4.5 V 






0.32 


0.4 


0.37 


V 


IOL = 8mA, Vcc = 5.5 V 


lOLD 


Minimum Dynamic Output 
Current 






32 


32 


mA 


Vcc = 5.5 V 

V0LD = 2.2V 


lOHD 


Minimum Dynamic Output 
Current 






-32 


-32 


mA 


Vcc = 5.5 V 
Vohd = 3.3V 




Note 1 : Test Load 50 pF, 500 ohm to Ground 
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AC Characteristics 





^ Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to + 85°C 
Ci_ = 50pF 


Fig. 

No. 


L 


Min Typ Max 


Min Max 


Min Max 




tA 


Arithm%k£/ - / „- ? /^ x * , 
Oper^n f)nrje /'/"'-'; 


3.3 
^5.0 


31.0 






ns 


1 


tL 


Logic Operaf io|i Time 


r /.o 


24.0 






ns 


1 


tM 


Multiply Time "\ 


U.3 


50.0 






ns 


2 


tD 


Output Delay 


3.3 * 
5.0 


l/ i /?^ ,; y // 






ns 


1,2 


tENA 


3-State Output 
Enable Delay 


3.3 
5.0 


7.0 


I 1 / / y 




ns 


1,2 


tDIS 


3-State Output 
Disable Delay 


3.3 
5.0 


8.5 


• * * 




ns 


1,2 


ts 


Input Register 
Setup Time 


3.3 
5.0 


3.0 


M 




fns^ 1,2 


th 


Input Register 
Hold Time 


3.3 
5.0 









# /ns 


1,2 


tw 


Clock Pulse Width 


3.3 
5.0 


5.0 






ns 


1,2 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





#k Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol/ 


Ta= + 25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Ci_ = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


F«g. 

No. 


""W 5 


Min Typ Max 


Min Max 


Min Max 




tA 


Arithmetic; ; * C 
Operation Time 


ff.0 


31.0 






ns 


1 


tl_ 


Logic Operation Time 


f 5.0 


24.0 






ns 


1 


tM 


Multiply Time 


v 5.0 


/ / /.rso.q,-.. 






ns 


2 


tD 


Output Delay 


^o£ 


/ * -V 7 ;° ; - ' 






ns 


1,2 


tENA 


3-State Output 
Enable Delay 


5.0 


7.0 






ns 


1,2 


tDIS 


3-State Output 
Disable Delay 


5.0 


8.5 






ns 


1,2 


ts 


Input Register 
Setup Time 


5.0 


3.0 






ns 


1,2 


th 


Input Register 
Hold Time 


5.0 









r /fi s 


1,2 


tw 


Clock Pulse Width 


5.0 


5.0 






ns 


1,2 



•Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Waveforms 

Figure 1: Arithmetic Logic Operation 



Figure 2: Multiplication 
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CPGA Pinout 



Pinout to Signal 



Signal to Pinout 



Pinout 


Signal 
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54AC/74AC708 • 54ACT/74ACT708 

64 x 9 First-ln, First-Out Memory 



Description 

The 'AC/'ACT708 is an expandable first-in, first-out 
memory organized as 64 words by 9 bits. An 85 
MHz shift-in and 60 MHz shift-out data rate make it 
ideal for high-speed applications. It uses a dual 
port RAM architecture with pointer logic to achieve 
the high speed with almost negligible fall-through 
time. 

Separate Shift-In (SI) and Shift-Out (SO) clocks 
control the use of synchronous or asynchronous 
write or read. Other controls include a Master 
Reset (MR) and Output Enable (OE) for initializing 
the internal registers and allowing the data outputs 
to be 3-stated. Input Ready (IR) and Output Ready 
(OR) signal when the FIFO is ready for I/O 
operations. The status flags HF and FULL indicate 
when the FIFO is full, empty or half full. 

The FIFO can be expanded to increase the depth 
by cascading or to provide different word lengths 
by tying off unused data inputs. 

• 64-Words by 9-Bit Dual Port RAM Organization. 

• 85 MHz Shift-In, 60 MHz Shift-Out Data Rate with 
Flags, Typical 'ACT/OS 

• Expandable in Word Depth and Width Dimensions 

• 'ACT708 has TTL-Compatible Inputs 

• Asychronous or Synchronous Operation 

• Asynchronous Master Reset 

• Outputs Source/Sink 8 mA 

• 3-State Outputs 

• Full ESD Protection 

• Output and Input Pins Directly in Line for Easy 
Board Layout 

• TRW 1030 Work-Alike Operation Available 



Applications 

• High-Speed Disk or Tape Controllers 

• A/D Output Buffers 

• High-Speed Graphics Pixel Buffer 

• Video Time Base Correction 

• Digital Filtering 



Ordering Code: See Section 6 



Connection Diagrams 
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Logic Symbol 



DO D1 D2 D3 D4 D5 D6 D7 D8 



MR 
SI 
SO 
OE 



IR 
OR 



OO 01 02 03 04 05 06 07 08 



Pin Nam< 
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Output Enable Input 
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Shift-In 


SO 


Shift-Out 
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Input Ready 
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Data Outputs 



Block Diagram 
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Functional Description 

Inputs 

Data Inputs (Do - D&) 

Data inputs for 9-bit wide data are TTL-compatible 
('ACT708). Word width can be reduced by tying 
unused inputs to ground and leaving the 
corresponding outputs open. 

Reset (MR) 

Reset is accomplished by pulsing the MR input 
LOW. During normal operation MR is HIGH. A reset 
is required after power up to guarantee correct 
operation. On reset, the data outputs go LOW, IR 
goes HIGH, OR goes LOW, HF and FULL go LOW. 
During reset, both internal read and write pointers 
are set to the first location in the array. 

Shift-In (SI) 

Data is written into the FIFO by pulsing SI HIGH. 
When Shift-In goes HIGH, the data is loaded into 
an internal data latch. Data setup and hold times 
need to be adhered to with respect to the falling 
edge of SI. The write cycle is complete after the 
falling edge of SI. The shift-in is independent of 
any ongoing shift-out operation. After the first 
word has been written into the FIFO, the falling 
edge of SI makes HF go HIGH, indicating a non- 
empty FIFO. The first data word appears at the 
output after the falling edge of SI. After half the 
memory is filled, the next rising edge of SI makes 
FULL go HIGH indicating a half-full FIFO. When 
the FIFO is full, any further shift-ins are disabled. 

When the FIFO is empty and OE is LOW, the falling 
edge of the first SI will cause the first data word 
just shifted-in to appear at the output, even though 
SO may be LOW. 

Shift-Out (SO) 

Data is read from the FIFO by the Shift-Out signal 
provided the FIFO is not empty. SO going HIGH 
causes OR to go LOW indicating that output stage 
is busy. On the falling edge of SO, new data 
reaches the output after propagation delay tD. If 
the last data has been shifted-out of the memory, 
OR continues to remain LOW, and the last word 
shifted-out remains on the output pins. 

Output Enable (OE) 

OE LOW enables the 3-state output buffers. When 

OE is HIGH, the outputs are in a 3-state mode. 



Outputs 

Data Outputs (Oo - 08) 

Data outputs are enabled when OE is LOW and in 
the 3-state condition when OE is HIGH. 

Input Ready (IR) 

IR HIGH indicates data can be shifted-in. When SI 
goes HIGH, IR goes LOW, indicating input stage is 
busy. IR stays LOW when the FIFO is full and goes 
HIGH after the falling edge of the first shift-out. 

Output Ready (OR) 

OR HIGH indicates data can be shifted-out from 
the FIFO. When SO goes HIGH, OR goes LOW, 
indicating output stage is busy. OR is LOW when 
the FIFO is reset or empty and goes HIGH after 
the falling edge of the first shift-in. 

Half-Full (HF) 

This status flag along with the FULL status flag 
indicates the degree of fullness of the FIFO. On 
reset, HF is LOW; it rises on the falling edge of 
the first SI. The rising edge of the SI pulse that 
fills up the FIFO makes HF go LOW. Going from 
the empty to the full state with SO LOW, the 
falling edge of the first SI causes HF to go HIGH, 
the rising edge of the 33rd SI causes FULL to go 
HIGH, and the rising edge of the 64th SI causes 
HFto go LOW. 

When the FIFO is full, HF is LOW and the falling 
edge of the first shift-out causes HF to go HIGH 
indicating a "non-full" FIFO. 

Full Flag (FULL) 

This status flag along with the HF status flag 
indicates the degree of fullness of the FIFO. On 
reset, FULL is LOW. When half the memory is 
filled, on the rising edge of the next SI, the FULL 
flag goes HIGH. It remains set until the difference 
between the write pointer and the read pointer is 
less than or equal to one-half of the total memory 
of the device. The FULL flag then goes LOW on 
the rising edge of the next SO. 

Status Flags Truth Table 



HF 



FULL 



Status Flag Conditions 



Empty 

Full 

<32 Locations Filled 

>32 Locations Filled 
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Reset Truth Table 



Inputs 


Outputs 


MR SI SO 


IR 


OR 


HF FULL Oo-Os 


1 X X 
X X 


X 

1 


X 



XXX 




Modes of Operation 

Mode 1: Shift In Sequence for FIFO Empty to Full 

Sequence of Operation 

1. Input Ready is initially HIGH; HF and FULL flags 
are LOW. The FIFO is empty and prepared for 
valid data. OR is LOW indicating that the FIFO is 
not yet ready to output data. 

2. Shift-In is set HIGH, and data is loaded into the 
FIFO. Data has to be settled ts before the falling 
edge of SI and held th after. 



3. Input Ready (IR) goes LOW propagation delay tm 
after SI goes HIGH: input stage is busy. 

4. Shift-In is set LOW; IR goes HIGH indicating the 
FIFO is ready for additional data. Data just 
shifted-in arrives at output propagation delay 
t0D5 after SI falls. OR goes HIGH propagation 
delay tiOR after SI goes LOW, indicating the FIFO 
has valid data on its outputs. HF goes HIGH 
propagation delay tiE after SI falls, indicating the 
FIFO is no longer empty. 

5. The process is repeated through the 64th data 
word. On the rising edge of the 33rd SI, FULL 
flag goes HIGH propagation delay tiHF after SI, 
indicating a half-full FIFO. HF goes LOW 
propagation delay tiF after the rising edge of the 
64th pulse indicating that the FIFO is full. Any 
further shift-ins are disabled. 



Figure 1: Modes of Operation 
Mode 1 
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DO - D8 



FULL 




HF 



OR 



00 ■ 08 
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/ 
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/ 



hh 



hh 



-ih 



tIF 



Note: SO and OE are LOW; MR is HIGH. 
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Mode 2: Master Reset 



Sequence of Operation 

1. Input and Output Ready, HF and FULL can be in 
any state before the reset sequence with Master 
Reset (MR) HIGH. 

2. Master Reset goes LOW and clears the FIFO, 
setting up all essential internal states. Master 
Reset must be LOW pulse width tMRw before 
rising again. 

3. Master Reset rises. 



4. IR rises (if not HIGH already) to indicate ready 
to write state recovery time tMRiRH after the 
falling edge of MR. Both HF and FULL will go 
LOW indicating an empty FIFO, occurring 
recovery times tMRE and tMRO respectively after 
the falling edge of MR. OR falls recovery time 
tMRORL after MR falls. Data at outputs goes LOW 
recover time tMRONL after MR goes LOW. 

5. Shift-In goes HIGH a minimum of recovery time 
tMRSiH after MR goes HIGH. 



Figure 2: Modes of Operation 
Mode 2 
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Mode 3: With FIFO Full, Shift-In is Held HIGH in Anticipation of an Empty Location 



Sequence of Operation 

1. The FIFO is initially full and Shift-In goes HIGH. 
OR is initially HIGH. Shift-Out is LOW. IR is 
LOW. 

2. Shift-Out is pulsed HIGH, Shift-Out pulse 
propagates and the first data word is latched on 
the rising edge of SO. OR falls on this edge. On 
the falling edge of SO, the second data word 
appears after propagation delay tD. New data is 
written into the FIFO after SO goes LOW. 



HIGH tOF after SO falls, indicating that the FIFO 
is no longer full. 

4. IR returns LOW pulse width tip after rising and 
shifting fresh data in. Also, HF returns LOW 
pulse width t3F after rising, indicating the FIFO 
is once more full. 

5. Shift-In is brought LOW to complete the shift-in 
process and maintain normal operation. 



3. Input Ready goes HIGH fall-through time tFT 
after the falling edge of SO. Also, HF goes 



Figure 3: Modes of Operation 
Mode 3 
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Note: MR and FULL are HIGH; OE is LOW. 



5-301 



AC708 • ACT708 



Mode 4: Shift-Out Sequence, FIFO Full to Empty 



Sequence of Operation 

1. FIFO is initially full and OR is HIGH, indicating 
valid data is at the output. IR is LOW. 

2. SO goes HIGH, resulting in OR going LOW 
propagation delay tOR after SO rises. OR LOW 
indicates output stage is busy. 

3. SO goes LOW, new data reaches output 
propagation delay tD after SO falls; OR goes 
HIGH propagation delay tOR after SO falls and 
HF rises propagation delay tOF after SO falls. IR 
rises fall-through time tFT after SO falls. 



4. Repeat process through the 64th SO pulse. 
FULL flag goes LOW propagation delay tOHF after 
the rising edge of 33rd SO, indicating that the 
FIFO is less than half full. On the falling edge of 
the 64th SO, HF goes LOW propagation delay toE 
after SO, indicating the FIFO is empty. The SO 
pulse may rise and fall again with an attempt to 
unload an empty FIFO. This results in no change 
in the data on the outputs as the 64th word 
stays latched. 



Figure 4: Modes of Operation 
Mode 4 



64th PULSE 




Note: SI and 01 are LOW; MR is HIGH; Do - Ds are immaterial. 
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Mode 5: With FIFO Empty, Shift-Out is Held HIGH in Anticipation of Data 



Sequence of Operation 

1. FIFO is initially empty; Shift-Out goes HIGH. 

2. Shift-In pulse loads data into the FIFO and IR 
falls. HF rises propagation delay txi after the 
falling edge of SI. 

3. OR rises fall-through time tFTO after the falling 
edge of Shift-In, indicating that new data is 
ready to be output. 



4. Data arrives at output propagation delay tOD5 
after the falling edge of Shift-In. 

5. OR goes LOW pulse width top after rising and 
HF goes LOW pulse width tx3 after rising, 
indicating that the FIFO is empty once more. 

6. Shift-Out goes LOW, necessary to complete the 
Shift-Out process. 



Figure 5: Modes of Operation 
Mode 5 
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Note: FULL is LOW; MR is HIGH; OE is LOW; tDOF = tFTo - toD5. Data output transition— valid data arrives at output stage 
tDOF after OR is HIGH. 
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Mode 6: Shift-In Operation in High-Speed Burst Mode 

Sequence off Operation 

1. Shift-In goes HIGH, loading data into the FIFO. 
IR is ignored. 

2. Shift-in goes LOW pulse width tHiGH time later, 
loading is complete. 



3. Shift-In rises again for the second load pulse 
width tLow after the falling edge. 

The burst-in rate is determined by SI HIGH and 
LOW. Data is shifted-in, ignoring the IR flag. Any SI 
after the FIFO is filled up will be ignored. 



Figure 6: Modes of Operation 
Mode 6 
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Note: MR is HIGH; tHiGH>tsm; ti_ow>tsiL; tmGH + ti_ow^ 1/fBI. 



Mode 7: Shift-Out Operation in High Speed Burst Mode 

Sequence off Operation 

1. Shift-Out is LOW; valid data is available on 
output with OR ignored. 

2. Shift-Out rises; data out is latched. 

Figure 7: Modes of Operation 
Mode 7 



3. Shift-Out falls; new data is loaded onto output. 

The Burst-out rate is determined by minimum SO 
HIGH and LOW. The OR flag is ignored. 
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Note: OE is LOW; MR is HIGH; tHiGH>tsoH; tLOw>tsoL; tHiGH + ti_ow^1/fBO. 
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FIFO Expansion 

Word Width Expansion 

Word width can be increased by connecting the 
corresponding input control signals of multiple 
devices. Flags can be monitored on any one device 
(Figure 8), or composite flag signals can be 
achieved by ANDing the corresponding flags. 

Depth Expansion 

Depth Expansion can be achieved by connecting as 
shown in Figure 9. No external circuitry is required 
for handshaking, which is achieved by the internal 
FIFO signals IR and OR. 

When n FIFOs are cascaded to attain a 64n-word 
FIFO, the SI signal is connected to the first FIFO 
and the SO signal to the nth FIFO. The IR and OR 
signals are monitored from the first and last FIFOs 
respectively. The IR signal from each FIFO is 
connected to its preceding SO signal: 



IR(n)— SO(n-1); IR(n-1)-*SO(n-2) . . . IR(2)— SO(1). The 
OR signal from each FIFO is connected to its 
succeeding SI signal: i.e., OR(1)— Sl(2); OR(2)— Sl(3) 
. . . OR(n-1)-*SI(n). Handshaking signals are shown 
in Figure 10. 

FIF01 operates in Mode 5 during Shift-In until 
FIF02 is filled. FIF02 operates in Mode 3 during 
Shift-Out until FIF01 is empty. Data from FIF01 is 
written into FIF02 after a word is read from FIF02. 
To achieve this, the OE pin is grounded for FIF01. 
In general, for n FIFOs, all OE pins except the nth 
FIFO's OE pin are enabled. 3-state control of the 
outputs can be achieved by controlling the nth 
FIFO's OE pin. 



Figure 8: Word Width Expansion — 64 x 18 FIFO 
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-MR1 

-*-OR1 

-►HF1 



MR 

SI 

SO 
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O0-8 



FULL 



FULL 1 
FULL 2 



■ — OE 



0E|O-l 
IR 
OR 
HF 



-►IR2 
-►OR2 
-►HF2 
-►DOUT(9-17) 




COMPOSITE 
IR 

COMPOSITE 
OR 

COMPOSITE 
HF 

COMPOSITE 
FULL 



FULL 2 

Note: Monitor flags from any one FIFO, or AND the corresponding flags to obtain a composite signal. 
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Figure 9: Depth Expansion Mode — 128 x 9 FIFO 
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Figure 10: Handshaking for Depth Expansion Mode— 128 x 9 FIFO 



u 



0R1 = SI2 




FIF02 FULL 



FIF01 FULL 



FIF01 EMPTY 



FIF02 EMPTY 



Note: The numbers for SI and SO indicate the pulse numbers. The numbers for data in and data out indicate data words: 
1 is first data word, 2 is second data word, etc. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 



Symbol 


Parameter 


74AC/ACT 
25 °C 


54AC/ACT 


74AC/ACT 


Units 


Conditions 




Typ 


Guaranteed Limit 




1 IN 


Maximum Input Current 




0.1 


10.0 


1.0 


/LtA 


Vcc = Max 
Vin = Vcc 


loz 


Maximum 3-State Current 




0.5 


10.0 


5.0 


juA 


High Z, Vcc = Max 
Vout = to Vcc 


ICCQ 


Supply Current, Quiescent 


50.0 


2.0 


10.0 


10.0 


mA 


Vcc = Max, Vin = V 


ICCD 


Supply Current, 20 MHz 
Loaded 


325 




150 


150 


mA 


Vcc = Max, f = 20 MHz 
Test Load: See Note 1 




Minimum HIGH Level Output 


4.49 


4.4 


4.4 


4.4 


V 


Vin = Vil or Vih 
Iout = 20 fxA, 
Vcc = 4.5 V 


VOH 


5.49 


5.4 


5.4 


5.4 


V 


Vin = Vil or Vih 
Iout = 20 fiA, 
Vcc = 5.5 V 






3.86 


3.70 


3.76 


V 


Ioh = - 8 mA, 
Vcc = 4.5 V 






4.86 


4.70 


4.76 


V 


Ioh= -8 mA, 
Vcc = 5.5 V 




Maximum HIGH Level Output 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih 
Iout = 20 /uA, 
Vcc = 4.5 V 


Vol 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih 
Iout = 20 fxA, 
Vcc = 5.5 V 






0.32 


0.4 


0.37 


V 


IOL = 8mA, Vcc = 4.5 V 






0.32 


0.4 


0.37 


V 


IOL = 8mA, Vcc = 5.5 V 


lOLD 


Minimum Dynamic Output 
Current 






32 


32 


mA 


Vcc = 5.5 V 

V0LD = 2.2 V 


lOHD 


Minimum Dynamic Output 
Current 






-32 


-32 


mA 


Vcc = 5.5 V 
Vohd = 3.3 V 




Note 1 : Test Load 50 pF, 500 ohm to Ground 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH, tPHL 


Propagation. Delay, tm 

SI tO,:lH' : '"X\ 


3.3 
5.0 


8.5 
5.5 






ns 




tPLH 


P (jo'p^JWn jb§&fiA\ h f 

si to >ht //v% 


3.3 
5.0 


13.0 
9.5 






ns 




tPHL 


Propagatifm/D^J^tjjF /'* 
SI to Full Condition , 


v 3.3 
n|K) v 


13.0 
9.5 






ns 




tPLH 


Propagation D eMy/f \f A \" 
SI to Not Empty X 


3.3 
5.D 


% 12.5 
/ 9.0 






ns 




tPLH 


Propagation Delay, tioR v 
SI to OR 




13.0 






ns 




tPLH 


Recovery Time, tMRiRH 
MR to IR 


3.3 
5.0 


9.5 
7.0 






ns 


2 


tPHL 


Recovery Time, tMRORL 
MR to OR 


3.3 
5.0 


20.0 

151)/ / / 






ns 


2 


tPHL 


Recovery Time, tMRO 
MR to Full Flag 


3.3 
5.0 


9.5 %'" 
7.0 






ns 


2 


tPHL 


Recovery Time, tMRE 
MR to HF Flag 


3.3 
5.0 


20.0 
15.0 






ns 


2 


tPHL 


Recovery Time, tMRONL 
MR to On, LOW 


3.3 
5.0 


11.0 
8.0 




• t^ 


v ns 


2 


tw 


IR Pulse Width, tip 


3.3 
5.0 


38.0 
28.0 






ns 


3 


tw 


HF Pulse Width, t3F 


3.3 
5.0 


40.0 
30.0 






ns 


3 


tPHL, tPLH 


Propagation Delay, tD 
SO to Data Out 


3.3 
5.0 


23.0 
17.0 






ns 


4 


tPHL 


Propagation Delay, tOHF 
SO to <HF 


3.3 
5.0 


11.0 
8.0 






ns 


4 


tPLH 


Propagation Delay, tOF 
SO to Not Full 


3.3 
5.0 


15.0 
11.0 






ns 


4 


tPLH, tPHL 


Propagation Delay, tOR 
SO to OR 


3.3 
5.0 


9.5 
7.0 






ns 


4 



"Voltage Range 3.3 is 3.3 V 
Voltage Range 5.0 is 5.0 V 



0.3 V 
0.5 V 



Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics, cont'd 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay, tOE 
SO to Empty 


3.3 
5.0 


12.5 
9.0 






ns 


4 


tPHL, tPLH 


Propagation Delay, tOD5 
SI to KN S Data Out 


3.3 
5.0 


22.0 
16.0 






ns 


1, 5 


tPLH 


P ro^a^at fy n 1 D el ay , tx 1 
SltoiHF \ 


3.3 
5.0 


13.0 
9.5 






ns 


5 


tPLH 


Propagatiq/f p^jayj) t|oF 
OR HIGH tg Data; Out/ 


3.3 


-11.5 






ns 


5 


tPLH 


F al I -T h ro u g h T/ume , 0l$\ 
SI to OR 




16.0 
} 11 - 5 






ns 


5 


tw 


OR Pulse Width, top / 




/s.23.0 
17,0 






ns 


5 


tw 


HF Pulse Width, tX3 


5.0 " 


26.0 
19.0 






ns 


5 


tPLH 


Fall-Through Time, tFT 
SO to IR 


3.3 
5.0 


18.5 
13.5 






ns 


3 


tPZL 


Output Enable 
OE to On 


3.3 
5.0 


7.5 
5.5 






ns 


3-8 


tPLZ 


Output Disable 
OE to On 


3.3 
5.0 


6.0 
4.5 






ns 


3-8 


tPZH 


Output Enable 
OE to On 


3.3 
5.0 


9.0 
6.5 






ns 


3-7 


tPHZ 


Output Disable 
OE to On 


3.3 
5.0 


9.0 
6.5 






ns 


3-7 


fsi 


Maximum SI 
Clock Frequency 


3.3 
5.0 


60 
85 






MHz 


1 


fso 


Maximum SO 
Clock Frequency 


3.3 
5.0 


50 
60 






MHz 


4 


fBO 


Maximum 
Clock Frequency 
SO Burst Mode 


3.3 
5.0 


55 
65 






MHz 


7 


TBI 


Maximum 
Burst-In Clock 


3.3 
5.0 


60 
85 






MHz 


6 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing informa- 
tion please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-309 



AC708 • ACT708 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol j 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




tw 


SI Pulse Width, tsw x ; 
HIGH 


#43 


4.0 
1.5 








ns 


1,6 


tw 


SI Pulse Width, tsiL 
LOW 


/3.3 
v 5 -° 


/ 4.0 

/ /1.5 , 








ns 


1, 6 


ts 


Setup Time, HIGH or 
LOW, Dn to SI 


'"'3,3/ 
5.0 K 


2.0 

r . 1.0 j 


- - 






ns 


1 


th 


Hold Time, HIGH or 
LOW, Dn to SI 


3.3 
5.0 


3.0^" 
1.5 








ns 


1 


tw 


MR Pulse Width, tMRw 


3.3 
5.0 


17.0 
13.0 








i43 s 


2 


tree 


Recovery Time, tMRsiH 
WE to SI 


3.3 
5.0 


7.0 
4.0 








ns 


S 2 


tw 


SO Pulse Width, tsoH 
HIGH 


3.3 
5.0 


4.5 
2.0 








v,/ ns 


4,7 


tw 


SO Pulse Width, tsoL 
LOW 


3.3 
5.0 


12.5 
9.0 








ns 


4, 7 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
Information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-310 



AC708 • ACT708 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH, tPHL 


Propagation Delay, tiR 
SI to IR 


5.0 


1.0 6.5 11.0 


1.0 14.0 


1.0 12.0 


ns 




tPLH 


Propagation Delay, tiHF 
SI to >HF 


5.0 


1.0 10.5 17.0 


1.0 21.5 


1.0 19.5 


ns 




tPHL 


Propagation Delay, tiF 
SI to Full Condition 


5.0 


1.0 10.5 16.5 


1.0 21.5 


1.0 19.5 


ns 




tPLH 


Propagation Delay, tiE 
SI to Not Empty 


5.0 


1.0 10.0 15.5 


1.0 19.5 


1.0 17.5 


ns 




tPLH 


Propagation Delay, tiOR 
SI to OR 


5.0 


1.0 10.5 16.5 


1.0 21.5 


1.0 19.0 


ns 




tPLH 


Recovery Time, tMRiRH 
MR to IR 


5.0 


13.5 8.5 


17.5 


15.5 


ns 


2 


tPHL 


Recovery Time, tMRORL 
MR to OR 


5.0 


25.5 16.5 


32.5 


29.0 


ns 


2 


tPHL 


Recovery Time, tMRO 
MR to Full Flag 


5.0 


14.0 9.0 


17.5 


16.0 


ns 


2 


tPHL 


Recovery Time, tMRE 
MR to HF Flag 


5.0 


27.5 17.5 


34.0 


30.5 


ns 


2 


tPHL 


Recovery Time, tMRONL 
MR to On, LOW 


5.0 


15.0 9.0 


18.5 


17.0 


ns 


2 


tw 


IR Pulse Width, tip 


5.0 


43.0 28.0 


58.5 


51.5 


ns 


3 


tw 


HF Pulse Width, t3F 


5.0 


46.5 30.0 


64.5 


56.0 


ns 


3 


tPHL, tPLH 


Propagation Delay, tD 
SO to Data Out 


5.0 


1.0 18.5 29.5 


1.0 38.0 


1.0 34.5 


ns 


4 


tPHL 


Propagation Delay, tOHF 
SO to <HF 


5.0 


1.0 8.5 13.5 


1.0 17.5 


1.0 15.5 


ns 


4 


tPLH 


Propagation Delay, tOF 
SO to Not Full 


5.0 


1.0 12.5 19.5 


1.0 24.0 


1.0 22.0 


ns 


4 


tPLH, tPHL 


Propagation Delay, tOR 
SO to OR 


5.0 


1.0 7.0 11.5 


1.0 14.5 


1.0 13.5 


ns 


4 


tPLH 


Propagation Delay, tOE 
SO to Empty 


5.0 


1.0 9.5 15.5 


1.0 19.5 


1.0 17.5 


ns 


4 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics, cont'd 





Parameter 


Vcc* 
(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
Ci_ = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPHL, tPLH 


Propagation Delay, tOD5 
SI to New Data Out 


5.0 


1.0 19.0 30.5 


1.0 38.5 


1.0 35.5 


ns 


1,5 


tPLH 


Propagation Delay, txi 
SI to HF 


5.0 


1.0 10.0 16.0 


1.0 19.5 


1.0 18.0 


ns 


5 


tPLH 


Propagation Delay, tDOF 
OR HIGH to Data Out 


5.0 


1.0 -11.5 -8.5 


1.0 -12.5 


1.0 -11.5 


ns 


5 


tPLH 


Fall-Through Time, tFTO 
SI to OR 


5.0 


1.0 13.5 21.0 


1.0 26.0 


1.0 24.0 


ns 


5 


tw 


OR Pulse Width, top 


5.0 


26.0 17.0 


35.0 


30.5 


ns 


5 


tw 


HF Pulse Width, tX3 


5.0 


30.5 20.5 


41.5 


36.5 


ns 


5 


tPLH 


Fall-Through Time, tFT 
SO to IR 


5.0 


1.0 15.0 23.5 


1.0 34.0 


1.0 30.5 


ns 


3 


tPZL 


Output Enable 
OEto On 


5.0 


1.0 6.5 11.0 


1.0 13.5 


1.0 12.0 


ns 


3-8 


tPLZ 


Output Disable 
OEto On 


5.0 


1.0 5.0 8.5 


1.0 10.0 


1.0 9.5 


ns 


3-8 


tPZH 


Output Enable 
OEto On 


5.0 


1.0 7.0 12.0 


1.0 14.5 


1.0 13.0 


ns 


3-7 


tPHZ 


Output Disable 
OE to On 


5.0 


1.0 7.0 12.0 


1.0 13.5 


1.0 13.0 


ns 


3-7 


fsi 


Maximum SI 
Clock Frequency 


5.0 


55 85 


40 


45 


MHz 


1 


fso 


Maximum SO 
Clock Frequency 


5.0 


42 60 


30 


35 


MHz 


4 


fBO 


Maximum 
Clock Frequency 
SO Burst Mode 


5.0 


42 65 


30 


35 


MHz 


7 


fBI 


Maximum 
Burst-In Clock 


5.0 


55 85 


40 


45 


MHz 


6 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-312 



AC708 • ACT708 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




tw 


SI Pulse Width, tsiH 
HIGH 


5.0 


1.5 


3.0 


3.5 


3.5 


ns 


1,6 


tw 


SI Pulse Width, tsiL 
LOW 


5.0 


1.5 


3.0 


3.0 


3.0 


ns 


1,6 


ts 


Setup Time, HIGH or 
LOW, Dn to SI 


5.0 


1.0 


3.5 


4.0 


4.0 


ns 


1 


th 


Hold Time, HIGH or 
LOW, Dn to SI 


5.0 


1.5 


3.5 


4.5 


4.0 


ns 


1 


tw 


MR Pulse Width, tMRW 


5.0 


13.0 


20.0 


26.0 


24.5 


ns 


2 


tree 


Recovery Time, tMRSiH 
MR to SI 


5.0 


4.5 


7.5 


9.0 


8.5 


ns 


2 


tw 


SO Pulse Width, tsoH 
HIGH 


5.0 


2.0 


3.5 


5.0 


4.5 


ns 


4,7 


tw 


SO Pulse Width, tsoL 
LOW 


5.0 


9.0 


14.0 


19.0 


17.0 


ns 


4,7 




'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 
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54AC/74AC723 • 54ACT/74ACT723 

64 x 9 First-ln, First-Out Memory 



Description 

The 'AC/'ACT723 is an expandable first-in, first-out 
memory organized as 64 words by 9 bits. An 
85 MHz shift-in and 60 MHz shift-out (typical) data 
rate make it ideal for high-speed applications. It 
uses a dual port RAM architecture with pointer 
logic to achieve the high speed with almost 
negligible fall-through time. 

Separate Shift-In (SI) and Shift-Out (SO) clocks 
control the use of synchronous or asynchronous 
write or read. Other controls include a Master 
Reset (MR) and Output Enable (OE) for initializing 
the internal registers and allowing the data outputs 
to be 3-stated. Input Ready (IR) and Output Ready 
(OR) signal when the FIFO is ready for I/O 
operations. 

The FIFO can be expanded to increase the depth 
by cascading or provide different word lengths by 
tying off unused data inputs. 

• 64-Words by 9-Bit Dual Port RAM Organization 

• 85 MHz Shift-In, 60 MHz Shift-Out Data Rate with 
Flags, Typical 

• Expandable in Word Depth and Width Dimensions 

• 'ACT723 has TTL-Compatible Inputs 

• Asychronous or Synchronous Operation 

• Asynchronous Master Reset 

• Outputs Sink/Source 8 mA 

• 3-State Outputs 

• Full ESD Protection 

• Output and Input Pins Directly in Line for Easy 
Board Layout 

• TRW 1030 Work-Alike* Operation 

Applications 

• High-Speed Disk or Tape Controllers 

• A/D Output Buffers 

• High-Speed Graphics Pixel Buffer 

• Video Time Base Correction 

• Digital Filtering 

Ordering Code: See Section 6 



Connection Diagrams 



GNpfr 


v_; 


~2<r 


Vcc 


gndHT 




"27] MR 


iR|~r 




^26] SO 


Sl|~4~ 




^TJOR 


Do[~5~ 




"24] Oo 


Di[T" 




"23] O1 


D2|T" 




"22] O2 


D3[T 




*2T|03 


D4 nr 




lo]04 


Dsfio" 




"l9] 05 


DefTT 




l8]06 


D/Qi; 




"T7l07 


D8pi3" 




^08 


GNDfTT 




"iFlOE 


Pin Assignment 
for DIP and Flatpak 


/ 


D6 D5 D4 D3 D2 Di Do 

m m a a m h b 


k 


D7EHJI 




r hsi 


D8[JH J| 




OiR 


GND|l4] J 




t Sgnd 


oeHH j 




ft [Ugnd 


QagH J| 




ft Hi Vcc 


Qi^M 




ft dzlMR 


Qsl 1 




r [l§so 


\ 


[19] [20] [23 |22| g [24] [25] 
Q4 Q6 Q3 Q2 Q1 Qo OR 






Pin Assignment 
for LCC and PCC 





*The TRW1030 has data setup and hold times with respect 
to the rising edge of SI. The 'AC/'ACT723 has data setup 
and hold times with respect to the falling edge of SI. 
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Logic Symbol 



Do D1 D2 D3 D4 D5 D6 D7 D8 



MR 

SI 

SO 



IR 
OR 



OE 



OO 01 02 03 04 05 06 07 08 



Pin Names 




Do - D8 


Data Inputs 


MR 


Master Reset 


OE 


Output Enable Input 


SI 


Shift-In 


SO 


Shift-Out 


IR 


Input Ready 


OR 


Output Ready 


Oo - 08 


Data Outputs 



Block Diagram 
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CONTROL 
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Functional Description 

Inputs 

Data Inputs (Do - Ds) 

Data inputs for 9-bit wide data are TTL-compatible 
('ACT723). Word width can be reduced by tying 
unused inputs to ground and leaving the 
corresponding outputs open. 

Reset (MR) 

Reset is accomplished by pulsing the MR input 
LOW. During normal operation MR is HIGH. A reset 
is required after power up to guarantee correct 
operation. On reset, the data outputs go LOW, IR 
goes HIGH, and OR goes LOW. During reset, both 
internal read and write pointers are set to the first 
location in the array. 

Shift-In (SI) 

Data is written into the FIFO by pulsing SI HIGH. 
When Shift-In goes HIGH, the data is loaded into 
and internal data latch. Data setup and hold times 
need to be adhered to with respect to the falling 
edge of SI. The write cycle is complete after the 
falling edge of SI. The shift-in is independent of 
any ongoing shift-out operation. 

When the FIFO is empty and UE is LOW, the 
falling edge of the first SI will cause the first data 
word just shifted-in to appear at the output, even 
though SO may be LOW. 

Shift-Out (SO) 

Data is read from the FIFO by the Shift-Out signal 
provided the FIFO is not empty. SO going HIGH 
causes OR to go LOW indicating that output stage 
is busy. On the falling edge of SO, new data 
reaches the output after propagation delay tD. If 
the last data has been shifted-out of the memory, 
OR continues to remain LOW, and the last word 
shifted-out remains on the output pins. 

Output Enable (OE) 

OE LOW enables the 3-state output buffers. When 

OE is HIGH, the outputs are in a 3-state mode. 



Outputs 

Data Outputs (Oo - Os) 

Data outputs are enabled when OE is LOW and in 
the 3-state condition when OE is HIGH. 

Input Ready (IR) 

IR HIGH indicates data can be shifted-in. When SI 
goes HIGH, IR goes LOW, indicating input stage is 
busy. IR stays LOW when the FIFO is full and goes 
HIGH after the falling edge of the first shift-out. 

Output Ready (OR) 

OR HIGH indicates data can be shifted-out from 

the FIFO. When SO goes HIGH, OR goes LOW, 

indicating output stage is busy. OR is LOW when 

the FIFO is reset or when there is no valid data 

and goes HIGH after the falling edge of the first 

shift-in. 



Reset Truth Table 



Inputs 


Outputs 


MR 


SI 


so 


IR 


OR 


Oo - 08 


1 



X 
X 


X 
X 


X 

1 


X 




X 
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Modes of Operation 

Mode 1: Shift-In Sequence for FIFO Empty to Full 



Sequence of Operation 

1. Input ready is initially HIGH; the FIFO is empty 
and prepared for valid data. OR is LOW 
indicating that the FIFO is not yet ready to 
output data. Assume Shift-Out is LOW for this 
mode. 

2. Shift-In is set HIGH, and data is loaded into the 
FIFO. Data has to be settled setup time ts before 
the falling edge of SI and held hold time th after. 

3. Input Ready (IR) goes LOW propagation delay tm 
after SI goes HIGH; input stage is busy. 



4. Shift-In is set LOW; IR goes HIGH indicating the 
FIFO is ready for additional data. Data just 
shifted in arrives at output propagation delay 
tOD5 after SI fails. OR goes HIGH propagation 
delay tiOR after SI goes LOW, indicating the FIFO 
has valid data on its outputs. 

5. The process is repeated through the 64th data 
word. IR goes LOW on the falling edge of the 
64th SI and remains LOW indicating a full FIFO. 
Any further shift-ins are disabled. 



Figure 1: Modes of Operation 
Mode 1 




PULSE 



64th PULSE 



DO- D8 



O0- 08 




Note: SO and OT are LOW; MR is HIGH. 
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Mode 2: Master Reset 



Sequence of Operation 

1. Input and Output Ready can be in any state 
before the reset sequence with Master Reset 
HIGH (MR). 

2. Master Reset goes LOW and clears the FIFO, 
setting up all essential internal states. Master 
Reset must be LOW pulse width tMRw before 
rising again. 



4. IR rises (if not HIGH already) to indicate ready 
to write state recovery time tMRiRH after the 
falling edge of MR. OR falls recovery time tMRORL 
after MR falls. Data at outputs goes LOW 
recovery time tMRONL after MR goes LOW. 

5. Shift-In must be delayed a minimum of recovery 
time tMRSiH. 



3. Master Reset rises. 



Figure 2: Modes of Operation 
Mode 2 
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Mode 3: With FIFO Full, Shift-In is Held HIGH in Anticipation of an Empty Location 



Sequence of Operation 

1. The FIFO is initially full and Shift-In goes HIGH. 
OR is initially HIGH. IR and SO are LOW. 



3. Input Ready goes HIGH fall-through time tFT 
after the falling edge of SO. 



2. Shift-Out is pulsed HIGH, Shift-Out pulse 
propagates and the first data word is latched on 
the rising edge of SO. OR falls on this edge. On 
the falling edge of SO, the second data word 
appears after OR propagation delay tD. 



4. IR returns LOW pulse width tip after rising and 
shifting fresh data in. 

5. Shift-In is brought LOW to complete the shift 
process and maintain normal operation. 



Figure 3: Modes of Operation 
Mode 3 



SO 
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tFT 
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NEW DATA IN 



x 



O0-O8 



1st WORD 



X 



2nd WORD 



Note: MR is HIGH; OE is LOW. 
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Mode 4: Shift-Out Sequence, FIFO Full to Empty 



Sequence of Operation 

1. FIFO Is initially full and OR is HIGH, indicating 
valid data is at the output. IR is LOW. 

2. SO goes HIGH, resulting in OR going LOW 
propagation delay toR after SO rises. OR LOW 
indicates output stage is busy. 



4. Repeat process through the 64th SO pulse. OR 
stays LOW after 64th SO indicating an empty 
FIFO. The SO pulse may rise and fall again with 
an attempt to unload an empty FIFO. This 
results in no change in the data on the outputs 
as the 64th word stays latched. 



3. SO goes LOW, new data reaches output 
propagation delay tD after SO falls; OR goes 
HIGH propagation delay toR after SO falls, IR 
rises fall-through time tFT after SO falls. 



Figure 4: Modes of Operation 
Mode 4 



PULSE 



64th PULSE 




OO - 08 1st 



Note: SI and OT are LOW; MR is HIGH; Do - Ds are immaterial. 
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Mode 5: With FIFO Empty, Shift-Out is Held HIGH in Anticipation of Data 



Sequence of Operation 

1. FIFO is initially empty; Shift-Out goes HIGH. IR 
is HIGH; OR is LOW. 

2. Shift-In pulse HIGH loads data into the FIFO 
and IR falls. 

3. OR rises fall through time tFTO after the falling 
edge of Shift-In, indicating that new data is 
ready to be output. 



4. Data arrives at output propagation delay toD5 
after the falling edge of Shift-In. 

5. OR goes LOW pulse width top after rising, 
indicating that the FIFO is empty once more. 

6. Shift-Out goes LOW, necessary to complete the 
Shift-Out process. 



Figure 5: Modes of Operation 
Mode 5 
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Note: MR is HIGH; OE is LOW; tDOF = tFTo-toD5 — data output transition, valid data arrives at output stage 
tDOF after OR is HIGH. 
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Mode 6: Shift-In Operation in High-Speed Burst Mode 

Sequence of Operation 

1. Shift-In goes HIGH, loading data into the FIFO. 
IR is ignored. 

2. Shift-in goes LOW pulse width tHiGH time later; 
loading is complete. 



3. Shift-In rises again for the second load pulse 
width tLOW after the falling edge. 

The burst-in rate is determined by SI HIGH and 
LOW. Data is shifted-in ignoring the IR flag. Any SI 
after the FIFO is filled up will be ignored. 



Figure 6: Modes of Operation 
Mode 6 
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Note: MR iS HIGH; tHIGH>tSIH; tl_OW>tSIL; tHIGH +tL0W>1/fBI. 



Mode 7: Shift-Out Operation in High-Speed Burst Mode 

Sequence of Operations 

1. Shift-Out is LOW; valid data is available on 
output with OR ignored. 

2. Shift-Out rises; data out is latched. 



Figure 7: Modes of Operation 
Mode 7 



3. Shift-Out falls pulse width time tHIGH after rise 
Shift-Out is complete; new data is loaded onto 
output. 

The burst-out rate is determined by SO HIGH and 
LOW. The OR flag is ignored. 
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Note: OE is LOW; MR is HIGH; tHiGH>tsoH; tLow>tsoL; tmGH+tLow>1/fBO. 
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FIFO Expansion 



Word Width Expansion 

Word width can be increased by connecting the 
corresponding input control signals of multiple 
devices. Flags can be monitored on any one device 
(Figure 8), or composite flag signals can be 
achieved by AN Ding the corresponding flags. 

Depth Expansion 

Depth expansion can be achieved by connecting as 
shown in Figure 9. No external circuitry is required 
for handshaking, which is achieved by the internal 
FIFO signals IR and OR. 

When n FIFOs are cascaded to attain a 64n word 
FIFO, the SI signal is connected to the first FIFO 
and the SO signal to the nth FIFO. The IR and OR 
signals are monitored from the first and last FIFOs 



respectively. The IR signal from each FIFO is 
connected to its preceding SO signal: 
IR(n)— SO(n-1); IR(n-1)— SO(n-2) . . . IR(2)— SO(1). The 
OR signal from each FIFO is connected to its 
succeeding SI signal: i.e., OR(1)— Sl(2); OR(2)— Sl(3) 
. . . OR(n-1)^SI(n). Handshaking signals are shown 
in Figure 10. 

FIFO 1 operates in Mode 5 during SI until FIF02 is 
filled. FIF02 operates in Mode 3 during SO until 
FIF01 is empty. Data from FIF01 is written into 
FIF02 after a word is read from FIF02. To achieve 
this, the OE pin is grounded for FIF01. In general, 
for n FIFOs, all OE pins but the nth FIFO's OE pin 
are enabled. 3-state control of the outputs can then 
be achieved by controlling the nth FIFO's OE pin. 



Figure 8: Word Width Expansion — 64 x 18 FIFO 
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Note: Monitor flags from any one FIFO or AND the corresponding flags to obtain a composite signal. 
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Figure 9: Depth Expansion Mode — 128 x 9 FIFO 
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Figure 10: Handshaking for Depth Expansion Mode — 128 x 9 FIFO 
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Note: The numbers for SI and SO indicate the pulse numbers. The numbers for data in and data out indicate data words: 
1 is the first data word, 2 is the second data word, etc. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 


Symbol 


Parameter 


74AC/ACT 
25 °C 


54AC/ACT 


74AC/ACT 


Units 


Conditions 




Typ 


Guaranteed Limit 




llN 


Maximum Input Current 




0.1 


10.0 


1.0 


/xA 


Vcc = Max 
Vin = Vcc 


loz 


Maximum 3-State Current 




0.5 


10.0 


5.0 


iik 


High Z, Vcc = Max 
Vout = to Vcc 


ICCQ 


Supply Current, Quiescent 


50.0 


2.0 


10.0 


10.0 


mA 


Vcc = Max, Vin = 0V 


ICCD 


Supply Current, 20 MHz 
Loaded 


325 




150 


150 


mA 


Vcc = Max, f = 20MHz 
Test Load: See Note 1 




Minimum HIGH Level Output 


4.49 


4.4 


4.4 


4.4 


V 


ViN = Vnor Vih 
Iout = 20 fiA, 
Vcc = 4.5 V 


VOH 


5.49 


5.4 


5.4 


5.4 


V 


ViN = ViLor Vih 
Iout = 20/*A, 
Vcc = 5.5 V 






3.86 


3.70 


3.76 


V 


Ioh= -8 mA, 
Vcc = 4.5 V 






4.86 


4.70 


4.76 


V 


Ioh= -8 mA, 
Vcc = 5.5 V 




Maximum HIGH Level Output 


0.001 


0.1 


0.1 


0.1 


V 


ViN = ViLor Vih 
Iout = 20 yik, 
Vcc = 4.5 V 


Vol 


0.001 


0.1 


0.1 


0.1 


V 


ViN = ViLor Vih 
Iout = 20 juA, 
Vcc = 5.5 V 






0.32 


0.4 


0.37 


V 


IOL = 8mA, Vcc = 4.5 V 






0.32 


0.4 


0.37 


V 


IOL = 8mA, Vcc = 5.5 V 


lOLD 


Minimum Dynamic Output 
Current 






32 


32 


mA 


Vcc = 5.5 V 
Vold = 2.2V 


lOHD 


Minimum Dynamic Output 
Current 






-32 


-32 


mA 


Vcc = 5.5 V 
Vohd = 3.3V 




Note 1: Test Load 50 pF, 500 ohm to Ground 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta = +25°C 
CL = 50pF 


Ta = -55°C 
to +125°C 
CL = 50pF 


Ta = -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH, tPHL 


Propagation Delay, tiR 


3.3 
5.0 


8.5 
5.5 






ns 


1 


tPLH 


F'po'p^gatjd^ Delay, tiOR 
SltoOR 


3.3 
5.0 


13.0 
9.5 






ns 


1 


tPHL, tPLH 


Propagatj^n^ela^, |d 

SO to E^a^f;, ///'/-- 


3.3 
5.0 


23.0 
17.0 






ns 


4 


tPLH, tPHL 


Propagation p§l4y/4oj^\ 
SO to OR 


N§!3^ 
5.0 


9.5 
7.0 






ns 


4 


tPHL, tPLH 


Propagation Delay, >ar|^ 
SI to New Data Out 


4° 


, , 22.0 
/ 16.0 






ns 


1,5 


tPLH 


Fall -Thro ugh Time, tFTO 
SI to OR 


5.0 


16.0 
/ 11.5 '. 






ns 


5 


tPLH 


Fall-Through Time, tFT 
SO to IR, HIGH 


3.3 
5.0 


'13.5/ / / 






ns 


3 


tPZL 


Output Enable 
OE to On 


3.3 
5.0 


7.5 

5.5 * \ 


" •</ » y* 




ns 


3-8 


tPLZ 


Output Disable 
OE to On 


3.3 
5.0 


6.0 
4.5 






ns 


3-8 


tPZH 


Output Enable 
OE to On 


3.3 
5.0 


9.0 
6.5 






> ns 


3-7 


tPHZ 


Output Disable 
OEto On 


3.3 
5.0 


9.0 
6.5 






^•ffs 


3-7 


tree 


Recovery Time, tMRiRH 
MR to IR 


3.3 
5.0 


9.5 
7.0 






ns 


2 


tree 


Recovery Time, tMRORL 
MR to OR 


3.3 
5.0 


20.0 
15.0 






ns 


2 


tree 


Recovery Time, tMRONL 
MR to On, LOW 


3.3 
5.0 


11.0 
8.0 






ns 


2 


tw 


IR Pulse Width, tip 


3.3 
5.0 


38.0 
28.0 






ns 


3 


tw 


OR Pulse Width, top 


3.3 
5.0 


23.0 
17.0 






ns 


5 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics, cont'd 



r***» 


Parameter 


Vcc* 

7OO 


74AC 


54AC 


74AC 


Units 




Syir^bcfK 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 




jMfn jT^fyp ^ Max 


Min Max 


Min Max 




fsi 


Maximum SI 
Clock Frequency 


3.3 

323 








MHz 


1 


fso 


Maximum SO 
Clock Frequency 


3.3 
5.0 


"" :. 6o * 

60 


/ 


f 


sMJtiz 

1 X "* '■; 


4 


fBO 


Maximum Clock 
Frequency, SO Burst Mode 


3.3 
5.0 


55 
65 






f" Mh^V 


r /l 


fBI 


Maximum 
Burst In Clock 


3.3 
5.0 


60 
85 






mAz/ 


6 



'Voltage Range 3.3 is 3.3 V. ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Ci_ = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig- 

No. 




Typ 


Guaranteed Minimum 




tw 


^l |>ujsp45itHh, fsjH 
BK3H 


3.3 


4.0 
1.5 








ns 


1,6 


tw 


SI If uJse Width, tsiL / 
LOW' 


/3.3 
/ 5 -° 


4.0 
1.5 








ns 


1,6 


ts 


Setup Time, HIGH or 
LOW, Dn to SI 


^43 i 
5.0 


2.0; 
1.0 




' - •■" . : * 




ns 


1 










th 


Hold Time, HIGH or 
LOW, Dn to SI 


3.3 
5.0 


3.0 - 
1.5 


"" - : ... 






n$ 


1 


tw 


MR Pulse Width, tMRW 


3.3 
5.0 


17.0 
13.0 








| ns) 


/ /? 2 


tree 


Recovery Time, tMRsiH 
MR to SI 


3.3 
5.0 


7.0 
4.0 








ns 


2 


tw 


SO Pulse Width, tsoH 
HIGH 


3.3 
5.0 


4.5 
2.0 








ns 


4,7 


tw 


SO Pulse Width, tsoL 
LOW 


3.3 
5.0 


12.5 
9.0 








ns 


4,7 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
bottominformation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-327 



AC723 • ACT723 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Ci_ = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH, tPLH 


Propagation Delay, tm 
SI to IR 


5.0 


6.5 






ns 


1 


tPLH 


Propagation Delay, tioR 
SI to .OR 


5.0 


10.5 






ns 


1 


tPHL, tPLH 


SO to Data Out 


5.0 


18.5 






ns 


4 


tPHL, tPHL 


Propagation Delay, Iqr 
SO to OR 


\5.0 


7.0 






ns 


4 


tPHL, tPLH 


Propagation brflay, Iods 
SI to New Data Out 


' $/ 


19.0 






ns 


1,5 


tPLH 


Fall-Through Time, tFTO # £ 
SI to OR 


5.0 


13.5 






ns 


5 


tPLH 


Fall-Through Time, tFT 
SOtoIR, HIGH 


5.0 


15.0 






ns 


3 


tPZL 


Output Enable 
OEtoOn 


5.0 


6.5 


Xv ■ 




ns 


3-8 


tPLZ 


Output Disable 
OEtoOn 


5.0 


5.0 






ns 


3-8 


tPZH 


Output Enable 

OEtO On 


5.0 


6.5 




I '♦ - 


fx ns 


3-7 


tPHZ 


Output Disable 
OEtoOn 


5.0 


6.5 






1 ; ns, *" 


* 3-7 


tree 


Recovery Time, tMRiRH 
MRtoIR 


5.0 


8.5 






ns 


2 


tree 


Recovery Time, tMRORL 
MR to OR 


5.0 


16.5 






ns 


2 


tree 


Recovery Time, tMRONL 
MR to On, LOW 


5.0 


9.0 






ns 


2 


tw 


IR Pulse Width, tip 


5.0 


28.0 






ns 


3 


tw 


OR Pulse Width, top 


5.0 


17.0 






ns 


5 


fsi 


Maximum SI 
Clock Frequency 


5.0 


85 






MHz 


1 


fso 


Maximum SO 
Clock Frequency 


5.0 


60 






MHz 


4 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representatve. 
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AC Characteristics, cont'd 



SyfilioL^ 



/ |; i P'ptyn|e}ef~ 



Vcc* 

(V) 



74ACT 



Ta= +25°C 
^Cu=50 pF 



— f 1 | 1 / i I f-ir 

Min j\ f#^ /Afyuf 



54ACT 



Ta= -55°C 
to + 125°C 
Cl = 50 pF 



fw 



Min Wax 



74ACT 



Ta= -40°C 
to +85°C 
Cl = 50 pF 



fM\n Max 



Units 



Fig. 
No. 



fBO 



Maximum Clock " 
Frequency, SO Burst Mode 



WW OT 



.'. J • 'fi$ 



MHz 



r\ 



7* 



fBI 



Maximum 
Burst In Clock 



5.0 



85 



[MHzf 



6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 


f*** 


Typ 


Guaranteed Minimum 




+ / / 
tw / 4, 


"*&) ^ul/S&irVUJth, tsiH 


5.0 


1.5 








ns 


1,6 


tw 


SI Rulse Width, Isil 

LOW,/ , J 


■ h° 


1.5 








ns 


1,6 


ts 


Setup Time? HIGH or / 

LOW, Dn to SI '• i „, 


L?-° 


1 /l^/j 




' -' ; '? 




ns 


1 


th 


Hold Time, HIGH or 
LOW, Dn to SI 


5.0 


^4 1 


J [j 1 




, V ; r* . 


ns 


1 


tw 


MR Pulse Width, tMRW 


5.0 


13.0 








ins '; 


/2y 


tree 


Recovery Time, tMRsiH 
MR to SI 


5.0 


4.5 








ns/ / 


2 


tw 


SO Pulse Width, tsoH 
HIGH 


5.0 


2.0 








ns 


4,7 


tw 


SO Pulse Width, tsoL 
LOW 


5.0 


9.0 








ns 


4,7 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representatve. 

Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 
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54AC/74AC725 • 54ACT/74ACT725 

512 x 9 First-ln, First-Out Memory (FIFO) 



Description 

The 512 x 9 FIFO is a first-in, first-out dual port 
memory capable of asynchronous, simultaneous 
read and write. Other important features are: 
expansion capability in both the word depth and 
bit width, half-full flag capability in the single 
device mode, empty and full warning flags, ring 
pointers for zero fall-through time; it is suited for 
high-speed applications. 

• First-ln, First-Out Dual Port Memory 

• 512 x 9 Organization 

• Low Power Consumption 

• Asynchronous and Simultaneous Read and Write 

• Fully Expandable by Word Depth and/or Bit Width 

• Half-Full Flag Capability in Single Device Mode 

• Master/Slave Multiprocessing Applications 

• Bidirectional and Rate Buffer Applications 

• Empty and Full Warning Flags 

• Auto Retransmit Capability 

• Outputs Source/Sink 8 mA 

• 'ACT725 has TTL-Compatible Inputs 

• Pin and Functionally Compatible with IDT7201 

• 35 MHz Read; Write-Read Capability 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol 



I I 












I 




Do D1 
W 


D2 


D3 


D4 


D5 


D6 


D7 D8 


R 
XI 












RS 


XO/HF 
FF 












FL/RT 


EF 
Qo Q1 
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Q3 


Q4 
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Q6 


Q7 Q8 


| | 












| 





wl~T 


\^> 


H]vcc 


pa nr 




17] D4 


D3[~3~ 




^]D5 


D2\T 




^De 


Di[T 




li]D7 


Do[~6~ 




13 FL/RT 


xilT 




1z]rs 


ff|jl 




JiIef 


qo[jl 




"20I XO/HF 


Qi[li 




J9]Q7 


Q2EL 




JiJQe 


Q*\K 




jlIqs 


Qe[ji 




J6]Q4 


gndLh. 




J5]r 



Pin Assignment 
for DIP, Flatpak and SOIC 



Q2 NC Q1 Qo FF XI Do Di D2 

i § 1 1 a b s a [u 



Q3 0J| 




ISD3 


Qs[l5] j| 




K Bdb 


(GND) Vss g| J| 




I@w 


NC@ Ji 




10NC 


m ji 




t |32]Vcc 


04 Ji 




I0D4 


Qs^ J| 




W (30) D5 


\ 




/ 




06 Q7 g EF RS 3 NC D? De 

5 I 51 






Pin Assignment 






for LCC and PCC 




Pin Names 






Do - D8 


Data Inputs 




Qo - Q8 


Data Outputs 




W 


Write Enable 




R 


Read Enable 




XI 


Expansion In 




XO/HF 


Expansion Out, Half-Full 


Flag 


EF 


Empty Flag 




FF 


Full Flag 




RS 


Reset 




FL/RT 


First Load/Retransmit 
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Functional Block Diagram 



DATA INPUTS 
(DO - D8) 



W- 



WRITE 
CONTROL 



READ 
CONTROL 



WRITE 
POINTER 



FLAG 
LOGIC 



XI- 



EXPANSION 
LOGIC 




DATA OUTPUTS 
(QO - Q8) 



RESET 
LOGIC 



-RS 
-FL/RT 




-►EF 
-►FF 



-►XO/HF 



Functional Description 

The 'AC/'ACT725 is a dual port memory which 
loads and empties data on a first-in, first-out basis. 
The device uses full and empty flags to prevent 
data overflow and underflow. Expansion logic 
allows for unlimited expansion capability in both 
word size and depth. 

The reads and writes are internally sequential 
through the use of ring pointers with no address 
information required to load and unload data. Data 
is toggled in and out of the device through the use 
of the WRITE (W) and READ (R) pins. 

The device employs a 9-bit wide data array for 
control and parity bits which are under the control 



of the user. This feature is especially useful in data 
communications applications where it is necessary 
to use a parity bit for transmission/reception error 
checking. It also features a RETRANSMIT (RT) 
capability; the rea d pointer is reset to its initial 
position when RT is pulsed LOW to allow for 
retransmission from the beginning of data. A half- 
full flag is available in the single device mode and 
width expansion modes. 

The 'AC/'ACT725 is ideal for those applications 
which require asynchronous and simultaneous 
read/writes in multiprocessing and rate buffer 
applications. 
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Signal Descriptions 

Inputs 

Data In (Do - Ds) 

Data inputs for 9-bit wide data. 

Controls 

Reset (RS) 

When the Reset (RS) input is taken LOW, a reset is 
accomplished. During reset, both internal read and 
write pointers are set to the first location. A reset 
is required upon power up before a write operation 
can take place. Both the Read Enable (R) and Write 
Enable (W) inputs must be HIGH during reset. Half- 
Full FlagjHF) will be reset to HIGH after Master 
Reset (RS). 

Write Enable (W) _ 

A write cycle is initiated on the falling edge of W 
when a Full Flag (FF) is not set. Data setup and 
hold times must be adhered to with respect to the 
rising edge of the Write Enable (W). Data is stored 
in the RAM array sequentially and independently of 
any ongoing read operation. 

When half of the memory is filled and the falling 
edge of the next write operation occurs, the Half- 
Full Flag (HF) will be set to LOW and will remain 
LOW until the difference between the write pointer 
and the read pointer is less than or equal to one- 
half of the total memory of the device. HF is then 
reset by the rising edge of the read operation. 

To prevent data overflow, FF will go LOW, 
inhibiting further write operations. Upon the 
completion of a valid read operation, FF will go 
HIGH after tRFF, allowing a valid write to begin. 

Read Enable (R) 

A read cycle is initiated on the falling edge of 
Read Enable (R) if the Empty Flag (EF) is not set. 
The data is accessed on a first-in, first-out basis; it 
is independent of any ongoing write operations. 
After R goes HIGH, the data outputs (Qo - Qs) 
return to a high impedance condition until the next 
read operation. When all data has been read from 
the FIFO, EF will go LOW and inhibit further read 
operations; the data outputs remain in a high 
impedance state. Upon completing a valid write 
operation, EF will go HIGH after twEF, and a valid 
read can then begin. 

First Load/Retransmit (FL/RT) 
This is a dual purpose output. In the multiple 
device mode, FC/RT is grounded, indicating it is 
the first device loaded. 



In the single device mode, this pin acts as the 
retransmit input. The single device mode is 
initiated by grounding the Expansion In (XT). 

The 'AC/'ACT725 can retransmit data when the 
Retransmit Enable control (RT) input is pulsed 
LOW. A retransmit operation sets the internal read 
pointer to the first location and will not affect the 
write pointer. R and W must be HIGH during 
retransmit. Retransmit is useful when less than 512 
writes are performed between resets. The 
retransmit feature is not compatible with Depth 
Expansion mode; it will affect HF depending on 
the relative locations of the read and write 
pointers. 

Expansion In (XT) 

XT is a" dual purpose input. Expansion In (XT) is 
grounded to indicate an operation in the single 
device mode. XT is connected to Expansion Out 
(XO) of the previous device in the Depth Expansion 
or Daisy Chain mode. 

Outputs 

Full Flag (FF) 

If brought LOW, the Full Flag (FF) will inhibit 
further write operation when the write pointer is 
one location from the read pointer; the device is 
full. If the read pointer is not moved after RS, FF 
will go LOW after 512 writes. 

Expansion Out/Half Full Flag (XO/HF) 
This is a dual purpose output. In the single device 
mode, when XT is grounded, XO/HF acts as an 
indicator of a half-full memory. 

When half of the memory is filled, on the falling 
edge of the next write operation, HF will be set 
LOW and will remain set until the difference 
between the write pointer and the read pointer is 
less than or equal to one-half of the total memory 
of the device. HF is then reset by the rising edge 
of the read operation. 

In the Multiple Device mode, XT is connected to 
Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the 
Daisy Chain; XO/HF provides a pulse to the next 
device when the previous device reaches the last 
location of memory. 

Data Outputs (Qo - Qs) 

Data outputs for 9-bit wide data. These outputs are 

in a high impedance condition whenever R is 

HIGH. 
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Truth Tables 



Table 1: Reset and Transmit 

Single Device Configuration/Width Expansion Mode 










Inputs 


Internal Status 


Outputs 


Mode 


RS 


FL/RT 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


HF 


Reset 

Retransmit 

Read/Write 



1 
1 


X 



1 







Location 
Location 
Increment* 


Location 
Unchanged 
Increment* 



X 
X 


1 

X 
X 


1 

X 
X 



*Pointer will increment if flag is HIGH 



Table 2: Reset and First Load Truth Table 

Depth Expansion/Compound Expansion Mode 





Inputs 


Internal Status 


Outputs 


Mode 


RS 


FL/RT 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


Reset First 
Device 








* 


Location 


Location 





1 


Reset All 
Other Devices 








* 


Location 


Location 





1 


Read/Write 


1 


X 


* 


X 


X 


X 


X 



*Xf is connected to XO of previous device (see Figure 12) 

RS = Reset input, FDRT= First Load/Retransmit, EF = Empty Flag output, FF= Full Flag output, 
XT= Expansion input, HF= Half-Full Flag input 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 


Symbol 


Parameter 


74AC/ACT 
25 °C 


54AC/ACT 


74AC/ACT 


Units 


Conditions 




Typ 


Guaranteed Limit 




llN 


Maximum Input Current 




0.1 


10.0 


1.0 


M A 


Vcc = Max 
Vin = Vcc 


loz 


Maximum 3-State Current 




0.5 


10.0 


5.0 


j*A 


High Z, Vcc = Max 
Vout = to Vcc 


ICCQ 


Supply Current, Quiescent 


50.0 


2.0 


10.0 


10.0 


mA 


Vcc = Max, Vin = 0V 




Minimum HIGH Level Output 


4.49 


4.4 


4.4 


4.4 


V 


Vin = Vil or Vih 
Iout = 20/*A, 
Vcc = 4.5 V 


VOH 


5.49 


5.4 


5.4 


5.4 


V 


Vin = Vil or Vih 
Iout = 20/*A, 
Vcc = 5.5 V 






3.86 


3.70 


3.76 


V 


Ioh= -8 mA, 
Vcc = 4.5 V 






4.86 


4.70 


4.76 


V 


Ioh= -8 mA, 
Vcc = 5.5 V 




Maximum HIGH Level Output 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih 
Iout = 20/xA, 
Vcc = 4.5 V 


Vol 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih 
louT = 20/iA, 
Vcc = 5.5 V 






0.32 


0.4 


0.37 


V 


IOL = 8mA, Vcc = 4.5 V 






0.32 


0.4 


0.37 


V 


IOL = 8mA, Vcc = 5.5 V 


lOLD 


Minimum Dynamic Output 
Current 






32 


32 


mA 


Vcc = 5.5 V 
Vold = 2.2V 


lOHD 


Minimum Dynamic Output 
Current 






-32 


-32 


mA 


Vcc = 5.5 V 
Vohd = 3.3V 



Note 1: Test Load 50 pF, 500 ohm to Ground 
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AC Characteristics 
















Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tA j 


? "AQ$e8^Tirpe;~ • 


3.3 
5.0 








ns 




tRLZ 


Read Pjal$eJ.OW to 
Data Bi^s at Low 2 


3.3 

> 5 - 








ns 




tWLZ 


Write Pulse Hl0tf to . 
Data Bus at Low Z 


-5.0 








ns 




tDV 


Data Valid from 
Read Pulse HIGH 


C3.3 

- $:o : 


,/ / ■; ,, '"' 






ns 




tRHZ 


Read Pulse HIGH to 
Data Bus at High Z 


3.3 
5.0 


x/ ; /-: ' y/ y ' 






ns 




tEFL 


Reset to Empty 
Flag LOW 


3.3 
5.0 


r . ' 






ns 




tREF 


Read LOW to 
Empty Flag LOW 


3.3 
5.0 








ns 




tRFF 


Read HIGH to 
Full Flag HIGH 


3.3 
5.0 








ns 




tWEF 


Write HIGH to 
Empty Flag HIGH 


3.3 
5.0 








ns 




tWFF 


Write LOW to 
Full Flag LOW 


3.3 
5.0 








ns 




tWHF 


Write LOW to 
Half Full Flag LOW 


3.3 
5.0 








ns 




tRHF 


Read HIGH to 
Half Full Flag HIGH 


3.3 
5.0 








ns 






* Voltage 
Voltage 



Range 3.3 is 3.3 V ± 0.3 V 
Range 5.0 is 5.0 V ± 0.5 V 



Military parameters given herein are for general references only. For current military specifications and subgroup testing information please 
request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 


















Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




tRC 


Rea^C^cfe|t|:me 


3.3 
5.0 










ns 




tRR 


Read Recovjgfy<firnV\ 


3.3 
5.0 










ns 




tRPW 


Read Pulse Wi^th ^ ; 


>>&.3 










ns 




twc 


Write Cycle Time 


3.3 


7\ 








ns 




tw 


Write Pulse Width 












ns 




tREC 


Write Recovery Time 


3.3 
5.0 




• • 






ns 




ts 


Data Setup Time 


3.3 
5.0 






f / /t I /\ 




ns 




tH 


Data Hold Time 


3.3 
5.0 






'.' ■ y y , 




ns 




tRSC 


Reset Cycle Time 


3.3 
5.0 










ns 




tw 


Reset Pulse Width 


3.3 
5.0 










* ns 




tREC 


Reset Recovery Time 


3.3 
5.0 










""""ns 




tRTC 


Retransmit Cycle Time 


3.3 
5.0 










ns 




tw 


Retransmit Pulse Width 


3.3 
5.0 










ns 




tREC 


Retransmit Recovery 
Time 


3.3 
5.0 










ns 





*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 
















Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tA 4 


^^e^g^T^N, 


5.0 








ns 




tRLZ 


Read Pulse^V^ lo 
Data l*>aH^/;v 


5.0 








ns 




tWLZ 


Write Pulse^lGwV-x ^ 
Data Bus at Zo^ ^ ^5 


; :0 > 








ns 




tDV 


Data Valid from "-.., > y 
Read Pulse HIGH v / 


■ y 
/5.0 


// ( ..v 






ns 




tRHZ 


Read Pulse HIGH to 
Data Bus at High Z 


\6i 


9 / / /-"' / /'' --- 






ns 




tEFL 


Reset to Empty Flag 
LOW 


5.0 




'n / / r 




ns 




tREF 


Read LOW to 
Empty Flag LOW 


5.0 


<*/ 






ns 




tRFF 


Read HIGH to 
Full Flag HIGH 


5.0 




'■- :\y" y ; / 


<' '- „ 


ns 




tWEF 


Write HIGH to 
Empty Flag HIGH 


5.0 






V <"*;'. J \ ' 


' ns 




tWFF 


Write LOW to 
Full Flag LOW 


5.0 






""'' ; 


^ ns 




tWHF 


Write LOW to 
Half Full Flag LOW 


5.0 








ns 




tRHF 


Read HIGH to 
Half Full Flag HIGH 


5.0 








ns 






'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 


















Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




tRC 


Read Cycle Time 


r 5.0 










ns 




tRR 


Read Recovery Time 


/¥° 










ns 




tRPW 


Read Pulse Width 


5.0 










ns 




twc 


Write Cycle Time ^ x 


5.0 










ns 




tw 


Write Pulse Width 


5:6^ 










ns 




tREC 


Write Recovery Time 


5.0 










ns 




ts 


Data Setup Time 


5.0 










ns 




tH 


Data Hold Time 


5.0 










ns 




tRSC 


Reset Cycle Time 


5.0 










N ns 




tw 


Reset Pulse Width 


5.0 










| rfs y 




tREC 


Reset Recovery Time 


5.0 










ns 




tRTC 


Retransmit Cycle Time 


5.0 










s/ nS 




tw 


Retransmit Pulse Width 


5.0 










ns 




tREC 


Retransmit Recovery 
Time 


5.0 










ns 





*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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Figure 1 
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a: Typical Application — Signal Processing System 
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b: Typical Application — High-Speed Multiprocessing System 



Figure 2: Reset 
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Notes: tRsc = tRs + tRSR 

W and R = Vih during RESET 
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Figure 3: Asynchronous Write and Read Operation 
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Figure 4: Full Flag from Last Write to First Read 
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Figure 5: Empty Flag from Last Read to First Write 
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Figure 6: Retransmit 



FL/RT 



R, W 



tRT 



\ / 



tRTR 




\ r 



Notes: tRTC = tRT + tRTR 

EF/HF may change state during retransmit as a result of the offset of the read and write pointers, but flags will be 
valid at tRTC. 



Figure 7: Empty Flag Timing 
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Note: tRPE = tRPW 
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Figure 8: Full Flag Timing 
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Note: twPF = twpw 

Figure 9: Half-Full Flag Timing 
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Operating Modes 

Single Device Mode 

A single 'AC/'ACT725 device may be utilized for 
applications requiring 512 words or less. The 
'AC/'ACT725 is in a single device configuration 
when Expansion In (XT) is grounded. In this mode, 
HF flag is valid. 

Figure 10: Block Diagram of Single 512 x 9 FIFO 



Width Expansion Mode 

Word width may be easily increased by connecting 
the corresponding input control signals of multiple 
devices. Status flags, EF, FF and HF, can be 
detected from any one device. Any word width can 
be obtained with additional 'AC/'ACT725s. 
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Operating Modes, cont'd 

Figure 11: Block Diagram of 512 x 18 x 18 
FIFO Memory Used in Width 
Expansion Mode 



Depth Expansion (Daisy Chain) Mode 

The 'AC/'ACT725 can easily be adapted to 
applications when the requirements are for greater 
than 512 words. Any depth can be obtained with 
additional 'AC/'ACT725 devices. The 'AC/'ACT725 
operates in the Depth Expansion mode when: 



2> 



X 



% 



F 



% 



n, k 

/(Q) DATA \ 



1. FL of the first device is grounded. 

2. FE pins of all other devices are HIGH. 

3. XO of each device is tied to XF of the next 
device. 

4. External logic is needed to generate a 
composite FF and EF. This requires ORing all 
EFs and all FFs, i.e., all must be set to generate 
the correct composite FF or EF. 

5. The RT function and HF are not available in the 
Depth Expansion mode. 



Notes: Flag detection is accomplished by monitoring FF, 
EF and HF on any device used in the width 
expansion configuration. Output signals should not 
be connected together. 




Figure 12: Block Diagram of a 1536 x 9 FIFO Memory (Depth Expansion) 
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Operating Modes, cont'd 



Compound Expansion Mode 

The two expansion techniques described 
previously can be combined in a straightforward 
manner to achieve large FIFO arrays. 

Bidirectional Mode 

Applications which require data buffering between 
two systems (where each system is capable of 



read and write operations) can be achieved by 
pairing 725s as shown in Figure 14. Care must be 
taken to assure that the appropriate flag is 
monitored by each system (FF is monitored on the 
device where W is used; EF is monitored on the 
device where R is used). Both Depth Expansion 
and Width Expansion may be used in the 
Bidirectional Mode. 



Figure 13: Compound FIFO Expansion 







QO ■ Q8 






Q9 - Q17 






Qo - Q8 






Q9 ■ Q17 




DEPTH EXPANSION 


*■ 

W 


DEPTH EXPANSION 
BLOCK 




BLOCK 


RS 














DO ■ D8 








D9 • D17 





Q (n-8) • Qn \ 



DEPTH EXPANSION 
BLOCK 



D18 • Dn • • • D(n-8) • Dn 



D(n-8) • Dn 



Notes: For depth expansion block, see Depth Expansion and Figure 12. 
For flag detection, see Width Expansion and Figure 11. 

Figure 14: Bidirectional FIFO Mode 
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Data Flow-Through Modes 

Two types of flow-through modes are permitted 
with the 725: read flow-through and write 
flow-through. 

For the read flow-through mode (Figure 15), the 
FIFO permits reading a single word of data 



immediately upon writing one word of data into the 
completely empty FIFO. 

In the write flow-through mode (Figure 16), the 
FIFO permits writing a single word of data 
immediately after reading one word of data from a 
completely full FIFO. 



Figure 15: Read Data Flow-Through Mode 
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Figure 16: Write Data Flow-Through Mode 
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54AC/74AC818 • 54ACT/74ACT818 

8-Bit Diagnostic Register 



Description 

The 'AC/'ACT818 is a high-speed, general-purpose 
pipeline register with an on-board diagnostic 
register for performing serial diagnostics and/or 
writable control store loading. 

The D-to-Y path provides an 8-bit parallel data path 
pipeline register for normal system operation. The 
diagnostic register can load parallel data to or from 
the pipeline register and can output data through 
the D input port (as in WCS loading). 

The 8-bit diagnostic register has multiplexer inputs 
that select parallel inputs from the Y-port or 
adjacent bits in the diagnostic register to operate 
as a right-shift-only register. This register can then 
participate in a serial loop throughout the system 
where normal data, address, status and control 
registers are replaced with 'AC/'ACT818 diagnostic 
pipeline registers. The loop can be used to scan in 
a complete test routine starting point (Data, 
Address, etc.). Then after a specified number of 
machine cycles it scans out the results to be 
inspected for the expected results. WCS loading 
can be accomplished using the same technique. 
An instruction word can be serially shifted into the 
shadow register and written into the WCS RAM by 
enabling the D output. 

• On-Line and Off-Line System Diagnostics 

• Swaps the Contents of Diagnostic Register and 
Output Register 

• Diagnostic Register and Diagnostic Testing 

• Cascadable for Wide Control Words as Used in 
Microprogramming 

• Edge-Triggered D Registers 

• Outputs Source/Sink 24 mA 

• 'ACT818 has TTL-Compatible Inputs 

• 'ACT818 is Functionally- and Pin-Compatible to 
AMD 29818 and MMI 74S818 

Applications 

• Register for Microprogram Control Store 

• Status Register 

• Data Register 

• Instruction Register 

• Interrupt Mask Register 

• Pipeline Register 

• General Purpose Register 

• Parallel-Serial/Serial-Parallel Converter 



Connection Diagrams 
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Pin Assignment 
for DIP, Flatpak and SOIC 



De D5 D4 NC D3 D2 Di 

H H [9] [8] H s 




Q9| |o| £| |2l |24] |f§ 
Ye Y5 Y4 NC Y3 Y2 Yi 

Pin Assignment 
for LCC and PCC 



Logic Symbol 
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Pin Names 




Do- D7 


Data Inputs 


SDI 


Serial Data Input 


DCLK 


Diagnostics Clock 


MODE 


Control Input 


PCLK 


Pipeline Register Clock 


OEY 


Output Enable Input 


SDO 


Serial Data Output 


Yo-Y? 


Data Outputs 



Ordering Code: See Section 6 



Diagnostic Register 




Block Diagram 
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PCLK- 



M> 
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D7 ■ DO 
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v 



-SDO 



Y7- YO 
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Functional Description 

Data transfers into the diagnostic register occur on 
the LOW-to-HIGH transition of DCLK. Mode and 
SDI determine what data source will be loaded. 
The pipeline register is loaded on the LOW-to- 
HIGH transition of PCLK. Mode selects whether 
the data source is the data input or the diagnostic 



register output. Because of the independence of 
the clock inputs, data can be shifted in the 
diagnostic register via DCLK and loaded into the 
pipeline register from the data input via PCLK 
simultaneously, as long as no setup or hold times 
are violated. This simultaneous operation is legal. 



Function Table 



Inputs 


Outputs 


Operation 


SDI 


MODE 


DCLK 


PCLK 


SDO 


Diagnostic Reg. 


Pipeline Reg. 


X 


L 


I 


X 


S7 


SI<SI-1, 
SO<SDI 


NA 


Serial Shift; D7 - Do disabled 


X 


L 


X 


I 


S7 


NA 


PI<DI 


Normal Load Pipeline Register 


L 


H 


J 


X 


L 


SI<YI 


NA 


Load Diagnostic Register from Y; 
Dl disabled 


X 


H 


X 


J" 


SDI 


NA 


PI<SI 


Load Pipeline Register from 
Diagnostic Register 


H 


H 


J 


X 


H 


Hold 


NA 


Hold Diagnostic Register; Dl 
enabled 



H = HIGH Voltage Level 

L= LOW Voltage Level 

X= Immaterial 

J" = LOW-to-HIGH Clock Transition 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 





Parameter 


74AC/ACT 


54AC/ACT 


74AC/ACT 


Units 




Symbol 


Typ 


Guaranteed Limit 


Conditions 


llN 


Maximum Input 
Current 




±0.1 


±10.0 


±1.0 


pA 


Vcc = Max 
Vin = Vcc 


loz 


Maximum 3-State 
Current 




±0.5 


±10.0 


±5.0 


fiA 


OE = Vih, Vcc = Max 
Vout = 0, Vcc 


Ice 


Maximum Quiescent 
Supply Current 




1.0 






mA 


Vcc = Max 


ICCT 


Maximum Additional 
Ice/Input ('ACT818) 






1.6 


1.5 


mA 


Vin = Vcc-2.1 V 
Vcc = 5.5 V 




Minimum LOW 
Level Output 
Yo - Yz Outputs 




3.86 


3.70 


3.76 


V 


Ioh = -24 mA, 
Vcc = 4.5 V 


VOH 




4.86 


4.70 


4.76 


V 


Ioh = -24 mA, 
Vcc = 5.5 V 




Minimum HIGH 

Level Output 

Do - D7, SDO Outputs 




3.86 


3.70 


3.76 


V 


Ioh = -8 mA, Vcc = 4.5 V 






4.86 


4.70 


4.76 


V 


Ioh = -8 mA, Vcc = 5.5 V 




Maximum LOW 
Level Output 
Yo - Y7 Outputs 




0.32 


0.40 


0.37 


V 


Iol = 24 mA, 
Vcc = 4.5 V 


Vol 




0.32 


0.40 


0.37 


V 


Iol = 24 mA, 
Vcc = 5.5 V 




Maximum HIGH 

Level Output 

Do - D7, SDO Outputs 




0.32 


0.40 


0.37 


V 


IOL = 8mA, Vcc = 4.5 V 






0.32 


0.40 


0.37 


V 


IOL = 8mA, Vcc = 5.5 V 


lOLD 


Minimum Dynamic 
Output Current, 
Y0-Y7 Outputs 






57 


86 


mA 


Vcc = 5.5 V 
Vold = 1.1 V 


lOHD 


Minimum Dynamic 
Output Current, 
Yo - Y7 Outputs 






-50 


-75 


mA 


Vcc = 5.5 V 
Vohd = 3.85 V 


lOLD 


Minimum Dynamic 
Output Current, Do - 
D7, SDO Outputs. 
See Note. 






32 


32 


mA 


Vcc = 5.5 V 
Vold = 2.2 V 


lOHD 


Minimum Dynamic 
Output Current, Do - 
D7, SDO Outputs. 
See Note. 






-32 


-32 


mA 


Vcc = 5.5 V 
Vohd = 3.3 V 




Note: Test Load 50 pF, 500 ohm to Ground 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPHL 


Propagation Delay 
PCLK to Y 


3.3 
5.0 


6.5 
4.5 






ns 


3-6 


tPLH 


Propagation Delay 
PCLK to Y 


3.3 
5.0 


6.5 
5.0 






ns 


3-6 


tPHL 


/co&agation Delay 


3.3 
5.0 


9.0 
6.5 






ns 


3-6 


tPLH N/ 


* Ptopa1gfti/n x R#ay 
MODE to SDO 


3.3 
5.0 


10.0 
7.5 






ns 


3-6 


tPHL 


Propitiation Delay 
SDI to SDO 


£.3 


9.0 
6.5 






ns 


3-6 


tPLH 


Propagation Detay 
SDI to SDO 


/I3 
' 5.0 


9.0 
6.5 






ns 


3-6 


tPHL 


Propagation Delay 
DCLK to SDO 




12.0 
8.5 






ns 


3-6 


tPLH 


Propagation Delay 
DCLK to SDO 


3.3 
5.0 


12.5 

4o /, 






ns 


3-6 


tPZL 


Output Enable Time 
OEY to Y(x) 


3.3 
5.0 


6.0 
4.0 


; ;•', ' .•' '. ' 




ns 


3-8 


tPLZ 


Output Disable Time 
OEY to Y(x) 


3.3 
5.0 


6.0 
4.5 


V. I 


' - ': f 


» ns 


3-8 


tPZL 


Output Enable Time 
DCLK to D(x) 


3.3 
5.0 


11.0 
8.0 




t ■ :. 


:;;„,' 


3-8 


tPLZ 


Output Disable Time 
DCLK to D(x) 


3.3 
5.0 


8.5 
6.5 






ns 


3-8 


tPZH 


Output Enable Time 
OEY to Y(x) 


3.3 
5.0 


7.0 
5.0 






ns 


3-7 


tPHZ 


Output Disable Time 
OEY to Y(x) 


3.3 
5.0 


9.0 
6.5 






ns 


3-7 


tPZH 


Output Enable Time 
DCLK to D(x) 


3.3 
5.0 


9.0 
6.5 






ns 


3-7 


tPHZ 


Output Disable Time 
DCLK to D(x) 


3.3 
5.0 


9.0 
6.5 






ns 


3-7 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


F«g. 

No. 




Typ 


Guaranteed Minimum 




ts 


Se%^ime 


3.3 
5.0 


5.0 
3.5 








ns 


3-9 


th ( 




3.3 
5.0 


-1.5 
-1.0 








ns 


3-9 


ts 


SetupCl/mel Y //"^ 
MODE to P^//C %/ 


> 3 - 3 


5.5 
4.0 








ns 


3-9 


th 


Hold Time 
MODE to PCLK 


C 5 ' 










ns 


3-9 


ts 


Setup Time 
Y TO DCLK 


5.t) < 


1.0 


** /'^ 






ns 


3-9 


th 


Holt time 
Y TO DCLK 


3.3 
5.0 


■'"Of ■ 
o x# 


'.(// 






ns 


3-9 


ts 


Setup Time 
MODE to DCLK 


3.3 
5.0 


4.0 
3.0 






^ I 


ns 


3-9 


th 


Hold Time 
MODE to DCLK 


3.3 
5.0 


-0.5 
-0.5 








ns 


3-9 


ts 


Setup Time 
SDI to DCLK 


3.3 
5.0 


4.0 
3.0 








j\t ., •' 


> 3-9 


th 


Hold Time 
SDI to DCLK 


3.3 
5.0 


-0.5 
-0.5 








ns 


3-9 


ts 


Setup Time 
DCLK to PCLK 


3.3 
5.0 


9.5 
7.0 








ns 


3-9 


ts 


Setup Time 
PCLK to DCLK 


3.3 
5.0 


11.0 
8.0 








ns 


3-9 


tw 


Pulse Width 

PCLK HIGH or LOW 


3.3 
5.0 


5.5 
4.0 








ns 


3-6 


tw 


Pulse Width 

DCLK HIGH or LOW 


3.3 
5.0 


11.0 
8.0 








ns 


3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPHL 


Bfo>ao.ation Delay 


5.0 


6.5 






ns 


3-6 


tPLH 4 N 


Propagation Delay 
'PCLKtoY 


5.0 


6.5 






ns 


3-6 


tPHL 


Propagation Delay 
MODE to SDO 


*¥l 


8.5 






ns 


3-6 


tPLH 


Propagation Delay 
MODE to SDO 


'A- 


9.5 






ns 


3-6 


tPHL 


Propagation Delay N 
SDI to SDO 


>sjf t 


8.0 






ns 


3-6 


tPLH 


Propagation Delay 
SDI to SDO 


5.0 


SJ0 






ns 


3-6 


tPHL 


Propagation Delay 
DCLK to SDO 


5.0 


11.0 


. 




ns 


3-6 


tPLH 


Propagation Delay 
DCLK to SDO 


5.0 


11.0 






ns 


3-6 


tPZL 


Output Enable Time 
OEY to Y(x) 


5.0 


6.5 






ns 


3-8 


tPLZ 


Output Disable Time 
OEY to Y(x) 


5.0 


6.5 






ns 


3-8 


tPZL 


Output Enable Time 
DCLK to D(x) 


5.0 


9.5 






ns 


3-8 


tPLZ 


Output Disable Time 
DCLK to D(x) 


5.0 


9.0 






ns 


3-8 


tPZH 


Output Enable Time 
OEY to Y(x) 


5.0 


7.5 






ns 


3-7 


tPHZ 


Output Disable Time 
OEY to Y(x) 


5.0 


9.0 






ns 


3-7 


tPZH 


Output Enable Time 
DCLK to D(x) 


5.0 


8.5 






ns 


3-7 


tPHZ 


Output Disable Time 
DCLK to D(x) 


5.0 


9.5 






ns 


3-7 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Setujf ttmje 

D Jd* /6bK\ 


5.0 


3.0 








ns 


3-9 


th 




5.0 


-1.0 








ns 


3-9 


ts 


Setup T^>e %, /"V /,!> 
MODE to v PCLK I 


\§.o 


4.0 








ns 


3-9 


th 


Hold Time 

MODE to PCLK ^>- 


' /*/ 


-1.0 








ns 


3-9 


ts 


Setup Time i 
Y TO DCLK 


xM, 


1.0 , 








ns 


3-9 


th 


Hold time 
Y TO DCLK 


5.0 N 


■ /off 








ns 


3-9 


ts 


Setup Time 
MODE to DCLK 


5.0 


5.0 








ns 


3-9 


th 


Hold Time 
MODE to DCLK 


5.0 


-0.5 








ns 


3-9 


ts 


Setup Time 
SDI to DCLK 


5.0 


4.0 




'- , *"' /'*•' 




ns 


3-9 


th 


Hold Time 
SDI to DCLK 


5.0 











I n s^ 


3-9 


ts 


Setup Time 
DCLK to PCLK 


5.0 


8.0 








ns 


3-9 


ts 


Setup Time 
PCLK to DCLK 


5.0 


8.0 








ns 


3-9 


tw 


Pulse Width 

PCLK HIGH or LOW 


5.0 


4.0 








ns 


3-6 


tw 


Pulse Width 

DCLK HIGH or LOW 


5.0 


10.0 








ns 


3-6 



'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC821 • 54ACT/74ACT821 
54AC/74AC822 • 54ACT/74ACT822 

10-Bit D-Type Flip-Flop 



Description 

The 'AC/'ACT821 and 'AC/'ACT822 are 10-bit D-type 
flip-flops with 3-state outputs arranged in a 
broadside pinout. 

The 'AC/'ACT821 and 'AC/'ACT822 are functionally 
identical to the AM29821 and AM29822. 

• 3-State Outputs for Bus Interfacing 

• Inverting ('822) or Noninverting ('821) Outputs 

• Outputs Source/Sink 24 mA 

• 'ACT821 and 'ACT822 have TTL-Compatlble Inputs 



Ordering Code: See Section 6 



Connection Diagrams 


OE P~ 


\^J 


if]Vcc 


DoEE 




^Oq 


Did; 




l|]Oi 


D 2 [L 




1T]02 


D 3 |X 




~20]O3 


D 4 \T 




"T9104 


d 5 [t; 




ii]05 


D 6 []r 




i7]06 


d 7 {T 




16~lo 7 


D 6 {W 




151 8 


D9Q1 




jTjOg 


GndpT 




U|CP 



Logic Symbol ('AC/'ACT821)* 



Pin Assignment 
for DIP, Flatpak and SOIC 



D D, D 2 D 3 D 4 D 5 D 6 D 7 D 8 D 9 



OE 
CP 



9 8 7 6 5 4 3 2 Ot O 



*The 'AC/'ACT822 has inverting outputs. 



Pin Names 


Do- 


D9 


Data Inputs 


Oo- 


09 


Data Outputs ('AC/'ACT821) 


Oo- 


09 


Data Outputs ('AC/'ACT822) 


OE 




Output Enable 


CP 




Clock Input 



D7 De D5 NC D4 D3 D2 




M M M §1 M M 

07 06 05 NC 04 03 02 



Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT821 and 'AC/'ACT822 consist of ten 
D-type edge-triggered flip-flops. The buffered Clock 
(CP) and buffered Output Enable (UE) are common 
to all flip-flops. The flip-flops will store the state of 
their individual D inputs that meet the setup and 
hold time requirements on the LOW-to-HIGH CP 
transition. With <3E LOW the contents of the flip- 
flops are available at the outputs. When OE is 



HIGH the outputs go to the high impedance state. 
Operation of the OE input does not affect the state 
of the flip-flops. 

The 'AC/'ACT821 and 'AC/'ACT822 are functionally 
and pin compatible with the AM29821 and 
AM29822. 



Function Table 



Inputs 


Internal 


Outputs 


Function 


51 


CP 


D 


Q 


('821) 


('822) 




H 


J 


L 


L 


Z 


Z 


HighZ 


H 


I 


H 


H 


z 


z 


HighZ 


L 


I 


L 


L 


L 


H 


Load 


L 


I 


H 


H 


H 


L 


Load 



H = HIGH Voltage Level 

L = LOW Voltage Level 

Z =High Impedance 

J"= LOW-to-HIGH Clock Transition 




Logic Diagram ('AC/'ACT821) 



Do Di D2 D 3 D 4 D 5 D 6 D 7 D 8 Dg 



>- 



OE o[>- 




d_rt 



rY rY 



n 



Oo Oi O2 O3 O4 O5 6 O7 Oe O9 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
progagation delays. The 'AC/'ACT822 also has the same logic diagram with inverting outputs. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


„A 


V in = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


/*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT821/822) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 



AC Characteristics 





i ,^ Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




fmax ** 


Maximum Clock 
Frequency 


3.3 
j*9 


100 
125 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


(fa 


9.5 
6,5 






ns 


3-6 


tPHL 


Propagation Delay ^ 
CP to On 




&5 .- ' ,f* 
; / " 6.5 ; 






ns 


3-6 


tPZH 


Output Enable Time 

OEtO On 


3.3 
5.0 


< 7.5 :' 

5.5 . 


* 




ns 


3-7 


tPZL 


Output Enable Time 

OEtO On 


3.3 
5.0 


8.0 
6.0 


;4 


; - / '" 


\ ^ 


3-8 


tPHZ 


Output Disable Time 

OEtO On 


3.3 
5.0 


10.5 
7.5 






ns 


y%7 


tPLZ 


Output Disable Time 

OEtO On 


3.3 
5.0 


9.0 
6.5 






■ n4 


3-8 



*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





■/ / X \ 1 

/ Pa*&meter/ 


Vcc* 

f / 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, ; / 
HIGH or LOW 
Dn to CP 


f 3.3 
5.0 


3:o 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


3.3 V 
5.0 


2.0 
1.5 


''*/ / / 


' .• r- 




ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


3.3 
5.0 


3.5 
2.5 




/ ' ' ~f 




ns 


3-6 



'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


120 110 




110 


MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


5.0 


1.0 8.0 9.5 




1.0 10.5 


ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0 


1.0 8.0 9.5 




1.0 10.5 


ns 


3-6 


tPZH 


Output Enable Time 
OEtoOn 


5.0 


1.0 7.0 10.5 




1.0 11.5 


ns 


3-7 


tPZL 


Output Enable Time 
OE to On 


5.0 


1.0 7.5 10.5 




1.0 12.0 


ns 


3-8 


tPHZ 


Output Disable Time 
OE to On 


5.0 


1.0 10.0 12.0 




1.0 13.0 


ns 


3-7 


tPLZ 


Output Disable Time 
OE to On 


5.0 


1.0 9.5 10.5 




1.0 11.5 


ns 


3-8 



♦Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


5.0 


2.0 


2.0 




2.5 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


5.0 


-0.5 


2.0 




2.5 


ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


3.0 


4.5 




5.5 


ns 


3-6 



*Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 


35.0 


PF 


Vcc = 5.5 V 
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54AC/74AC823 • 54ACT/74ACT823 
54AC/74AC824 • 54ACT/74ACT824 

9-Bit D-Type Flip-Flop 



Description 

The 'AC/'ACT823 and 'AC/'ACT824 are 9-bit 
buffered registers. They feature Clock Enable and 
Clear which are ideal for parity bus interfacing in 
high performance microprogramming systems. The 
'AC/' ACT 823 offers noninverting outputs and the 
'AC/'ACT824 offers inverting outputs. 

The 'AC/'ACT823 is fully compatible with AMD's 
AM29823. 

• Outputs Source/Sink 24 mA 

• 3-State Outputs for Bus Interfacing 

• Inputs and Outputs are on Opposite Sides 

• 'ACT823 and 'ACT824 have TTL-Compatible Inputs 



Ordering Code: See Section 6 



Logic Symbol ('AC/'ACT823)* 



Connection Diagrams 


oeQ" 


\^J 


Ji]vcc 


DoHl 




"23] Qo 


Di[T 




l|]Oi 


D2IJL 




H] 2 


D 3 [E 




"20IO3 


D 4 [F 




l9]04 


D 5 [H 




1¥]05 


Dsfa" 




j3o 6 


Dt[T 




le\o 7 


d 8 [W 




"isloe 


clr|1T 




1T|en 


Gndpnr 




"iT|cp 



Pin Assignment 
for DIP, Flatpak and SOIC 



D D, D 2 D 3 D 4 D 5 D 6 D 7 D 8 



8 7 6 5 4 Q 3 Q 2 O1 o 



OE 

CLR 

EN 

CP 



*The 'AC/'ACT824 has inverting outputs. 



Pin Names 


Do-Ds 


Data Inputs 


O0-O8 


Data Outputs ('AC/'ACT823) 


©0 -08 


Data Outputs ('AC/'ACT824) 


UE 


Output Enable 


CLR 


Clear 


CP 


Clock Input 


EN 


Clock Enable 



D7 D6 D5 NC D4 D3 D2 

m a a m a s 




[lU S HH ^ [24] (25] 
07 06 05 NC 04 03 02 

Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT823 and 'AC/'ACT824 consist of nine 
D-type edge-triggered flip-flops. These have 3-state 
outputs for bus systems organized with inputs and 
outputs on opposite sides. The buffered clock (CP) 
and buffered Output Enable (<5E) are common to all 
flip-flops. The flip-flops will store the state of their 
individual D inputs that meet the setup and hold 
time requirements on the LOW-to-HIGH CP 
transition. With QE LOW, the contents of the flip- 
flops are available at the outputs. When 0E is 
HIGH, the outputs go to the high impedance state. 
Operation of the OE input does not affect 



the state of the flip-flops. In addition to the C lock 
and Output Enable pins, there are Clear (CLR) and 
Clock Enable (EN) pins. These devices are ideal for 
parity bus interfacing in high performance systems. 

When CLR i s LOW and OE is LOW, the outputs are 
LOW. When CLR is HIGH, data can be entered into 
the flip-flops. When EN is LOW, data on the inputs 
is transferred to the outputs_on the LOW-to-HIGH 
clock transition. When the EN is HIGH, the outputs 
do not change state, regardless of the data or 
clock input transitions. 



Function Table 



Inputs 


Internal 


Outputs 


Function 


©E 


CLR 


EN 


CP 


D 


Q 


('823) 


C ('824) 




H 


X 


L 


s 


L 


L 


Z 


Z 


HighZ 


H 


X 


L 


s 


H 


H 


z 


Z 


HighZ 


H 


L 


X 


X 


X 


L 


z 


z 


Clear 


L 


L 


X 


X 


X 


L 


L 


L 


Clear 


H 


H 


H 


X 


X 


NC 


Z 


z 


Hold 


L 


H 


H 


X 


X 


NC 


NC 


NC 


Hold 


H 


H 


L 


J" 


L 


L 


Z 


z 


Load 


H 


H 


L 


J 


H 


H 


z 


z 


Load 


L 


H 


L 


J- 


L 


L 


L 


H 


Load 


L 


H 


L 


I 


H 


H 


H 


L 


Load 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

Z =High Impedance 

X = LOW-to-HIGH Transition 

NC = No Change 
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Logic Diagram ('AC/'ACT823) 




£ 



Q _ 



D 5 



Q 



D 6 



D 7 



D 8 



Q _ 



ryrtrtryrtrtryrYrt 



-H>- 



3 



o 4 



Oe 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. The 'AC/'ACT824 also has the same logic diagram with inverting outputs. 




DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


M A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT823/824) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 

Vcc = 5.5 V, 

Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


3.3 
5.0 


100 
125 






MHz 


3-3 


tPLH 


Propagation Dela^ v \ d 
CP to On 


3.3 
5.0 


/\ 9.5 
6.5 






ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


3.3 
5.8 


9.5 
6.5 






ns 


3-6 


tPHL 


Propagation Delay 
CLRtoOn 


3.3 
5.0 


14.5 

10.5 / 






ns 


3-6 


tPZH 


Output Enable Time 

<5EtO On 


3.3 
5.0 


7.5 

5.5 ^ 






ns 


3-7 


tPZL 


Output Enable Time 
(5E to On 


3.3 
5.0 


8.0 
6.0 






ix ns 


3-8 


tPHZ 


Output Disable Time 

<5EtO On 


3.3 
5.0 


10.5 
7.5 






ns 


* 3-7 


tPLZ 


Output Disable Time 

(5EtO On 


3.3 
5.0 


8.5 
6.0 






f ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to CP 


3.3 
5,0 


3.0 
2.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP 


3.3 
5.0 


2,0 
1.5 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
EN to CP 


3.3 
5.0 


3.0 
2.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
EN to CP 


3.3 
5.0 


2.0 
1.5 








ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


3.3 
5.0 


3.5 
2.5 








ns 


3-6 


tw 


CLR Pulse Width, LOW 


3.3 
5.0 


5.0 
3.5 








| n sxx 


3-6 


tree 


CUR to CP Recovery 
Time 


3.3 
5.0 


2.0 
1.5 








/ ns 


3-9 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





/ » Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
FreqfWncy 


, 5.0 


110 






MHz 


3-3 


tPLH 


Propagation Delay 
CPtoOn 


f /.o 


/\ 80 






ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


N?*9 


8.0 






ns 


3-6 


tPHL 


Propagation Delay 
ULR to On 


5.0 




/ x | 




ns 


3-6 


tPZH 


Output Enable Time 
OEtoOn 


5.0 


7.0 




r 


ns 


3-7 


tPZL 


Output Enable Time 
©EtoOn 


5.0 


7.5 


,'' , '. V '" / ; 




ns 


3-8 


tPHZ 


Output Disable Time 
OE to On 


5.0 


10.0 






: n -> 


3-7 


tPLZ 


Output Disable Time 
UEtoOn 


5.0 


8.5 






f ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





/\J\ Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbo|/ 


Ta= +25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 


/; , 


Typ 


Guaranteed Minimum 




ts 


SejMp Time, "" .,"-, 
HIGH or LOW 

D to CP ' ; ,-• 


> 5 - 


2.0 








ns 


3-9 


th 


Hold Time, HfiSR&r (^ 
Dn to CP 


5.o/ 


1.0 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
EN to CP 


5JD I 










ns 


3-9 


th 


Hold Time, 
HIGH or LOW 
EN to CP 


5.0 


1.5 








ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


3.0 








ns 


3-6 


tw 


CLE Pulse Width, LOW 


5.0 


4.0 








ns 


3-6 


tree 


CLR to CP Recovery 
Time 


5.0 


1.5 








ns 


3-9 




* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC825 • 54ACT/74ACT825 
54AC/74AC826 • 54ACT/74ACT826 

8-Bit D-Type Flip-Flop 



Description 

The 'AC/'ACT825 and 'AC/'ACT826 are 8-bit 
buffered registers. They have Clock Enable and 
Clear features which are ideal for parity bus 
interfacing in high performance microprogramming 
systems. Also included are multiple enables that 
allow multi-use control of the interface. 
The'AC/'ACT825 has noninverting outputs; the 
'AC/'ACT826 has inverting outputs. 

The 'AC/'ACT825 is fully compatible with AMD's 
AM29825. 

• Outputs Source/Sink 24 mA 

• Inputs and Outputs are on Opposite Sides 

• 'ACT825 and 'ACT826 have TTLCompatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 


01? [t; 


V_^ 


~E\vcc 


ot^Cl 




"23l0E 3 


d [l 




M]Oo 


DiEL 




il]Oi 


D 2 []r 




"20] 2 


DaQE 




"T9l0 3 


D 4 [E 




la]o A 


o s \T 




j3 o 5 


Defo" 




1F|0 6 


D 7 [j£ 




JH°7 


CLRlTr 




If] EN 


Gnd[TF 




17] cp 



Logic Symbol ('AC/'ACT825)* 



Pin Assignment 
for DIP, Flatpak and SOIC 







1 1 1 1 1 1 1 1 




0^ 


D Dt D 2 D 3 D 4 D 5 D 6 D 7 

CLR 




OE 2 


CP 




OE 3 


EN 
7 6 5 4 3 2 0^ O 



D6 D5 D4 NC D3 D2 Di 



*The 'AC/'ACT826 has inverting outputs. 



Pin Names 

Do - D7 Data Inputs 

Oo - 0? Data Outputs ('AC/'ACT825) 

Oo - 5z Data Outputs ('AC/'ACT826) 

OE i, OE2, UE3 Output Enables 

EN Clock Enable 

CLR Clear 

CP Clock Input 




QU |2§ [21] |2§ §t] ^ |25| 

06 05 04 NC 03 02 01 



Pin Assignment 
for LCC 



5-366 



AC825 • ACT825 • AC826 • ACT826 



Functional Description 

The 'AC/'ACT825 and 'AC/'ACT826 consist of eight 
D-type edge-triggered flip-flops. These devices have 
3-state outputs for bus systems, organized in a 
broadside pinning. In addition to the clock and 
output enable pins, the buffered clock (CP) and 
buffered Output Enable (OE) are common to all flip- 
flops. The flip-flops will store the state of their 
individual D inputs that meet the setup and hold 
time requirements on the LOW-to-HIGH CP 
transition. With OEi, OE2 and OE3 LOW, the 
contents of the flip-flops are available at the 
outputs. When one of OE1, OE2 or OE3 is HIGH, 
the outputs go to the high impedance state. 



Operation of the UE input does not affect the state 
of the flip-flops. The 'AC/'ACT825 ancTAC/'ACT826 
have Clear (CLR) and Clock Enable (EN) pins. 
These pins are ideal for parity bus interfacing in 
high performance systems. 

When CLR i s LOW and OE is LOW, the outputs are 
LOW. When CLR is HUGH, data can be entered into 
the flip-flops. When EN is LOW, data on the inputs 
is transferred to the outputs on the LOW-to-HIGH 
clock transition. When EN is HIGH, the outputs do 
not change state, regardless of the data or clock 
input transitions. 



Function Table 



Inputs 


Internal 


Outputs 


Function 


OE 


CLR 


EN" 


CP 


Dn 


Q 


('825) 


('826) 




H 


X 


L 


I 


L 


L 


Z 


Z 


High Z 


H 


X 


L 


I 


H 


H 


z 


Z 


HighZ 


H 


L 


X 


X 


X 


L 


z 


z 


Clear 


L 


L 


X 


X 


X 


L 


L 


L 


Clear 


H 


H 


H 


X 


X 


NC 


Z 


Z 


Hold 


L 


H 


H 


X 


X 


NC 


NC 


NC 


Hold 


H 


H 


L 


J" 


L 


L 


Z 


Z 


Load 


H 


H 


L 


s 


H 


H 


z 


z 


Load 


L 


H 


L 


I 


L 


L 


L 


H 


Load 


L 


H 


L 


I 


H 


H 


H 


L 


Load 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X= Immaterial 

Z=High Impedance 

J = LOW-to-HIGH Transition 

NC = No Change 
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Logic Diagram ('AC/'ACT825) 




JDEi 
OE2 
OE3 



=E> 



-^x>- 



D 3 



D 5 



D 7 



rYrYrYrYrY^rYrY 



Oo 



o 2 



o 3 



o 5 



o 6 



o 7 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. The 'AC/'ACT826 also has the same logic diagram with inverting outputs. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


jiA 


V in = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT825/826) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 







Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Ci_ = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Qlo^6k/ ; v '^ 

Frequency '"^ // „? 




100 
125 






MHz 


3-3 


tPLH 


Propagation Delay ^ v / 

CP to On " < v 


c 4° 


/ / 9-0 

/ / /,&5 






ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0 * 


v ' '' ' :0.5 '/ / J 






ns 


3-6 


tPHL 


Propagation Delay 
CLR to On 


3.3 
5.0 


^14v5/ // , 
10.5 






ns 


3-6 


tPZH 


Output Enable Time 
OEtoOn 


3.3 
5.0 


9.0 
6.0 




f ..* .. s „ 


ns 


3-7 


tPZL 


Output Enable Time 

(5EtO On 


3.3 
5.0 


9.5 
6.5 




/ «i"C Xk — ^ s J 


I ]ns 


3-8 


tPHZ 


Output Disable Time 

OEtO On 


3.3 
5.0 


12.5 
8.5 






1 W' S 


3, g 


tPLZ 


Output Disable Time 
OEtoOn 


3.3 
5.0 


12.0 
7.5 






ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time ; 
HIGH or LOW 
Dn to CP 


3.3 

/ 5.0 


3.0 
2.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to CP \ 


3.3 
5.0 


2.0 
1,5 








ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
EN to CP 


3.3 4 
5.0 


3.0 
2.0 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
ENtoCP 


3.3 
5.0 


2.0 

1.5 








ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


3.3 
5.0 


3.5 
2.5 








ns 


3-6 


tw 


CLR Pulse Width, LOW 


3.3 
5.0 


5.0 
3.5 








^xris 


3-6 


tree 


CLR to CP Recovery 
Time 


3.3 
5.0 


2.0 
1.5 








ns 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-370 



AC825 • ACT825 • AC826 • ACT826 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




fmax 


Maximum Clock 
Frequency 


5.0 


110 






MHz 


3-3 


tPLH 


Propagation Delay 
CP to On 


5.0 


8.0 






ns 


3-6 


tPHL 


Propagation Delay 
CP to On 


5.0 


8.0 






ns 


3-6 


tPHL 


Propagation Delay 
ULR to On 


5.0 


12.0 






ns 


3-6 


tPZH 


Output Enable Time 
OE to On 


5.0 


7.5 






ns 


3-7 


tPZL 


Output Enable Time 
OE to On 


5.0 


8.0 






ns 


3-8 


tPHZ 


Output Disable Time 
OEtoOn 


5.0 


11.0 






I f.P s O 


3-7 


tPLZ 


Output Disable Time 
OEto On 


5.0 


9.5 






f ns 


3-8 




* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





^ , Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol / 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 


/ * : "' 


Typ 


Guaranteed Minimum 




ts 


Setyt/Th$e K '. ' / r- ^\ 
HIGH or LOW y ,;> 
Dn to CP 


rp.o 


2.0 








ns 


3-9 


th 


Hold Time, HIG^o^^W 
DntoCP 


^5.0 y 


vw 


"V 






ns 


3-9 


ts 


Setup Time, 
HIGH or LOW 
ENtoCP 


5.0 


2.Q 




/ /. '. ^. 




ns 


3-9 


th 


Hold Time, HIGH or LOW 
EN to CP 


5.0 


1.5 




' 




ns 


3-9 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


3.0 








ns 


>3-6 


tw 


CLR Pulse Width, LOW 


5.0 


3.5 








/ 1^ 


3-6 


tree 


CLR to CP Recovery 
Time 


5.0 


1.5 








ns 


3-9 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC841 • 54ACT/74ACT841 
54AC/74AC842 • 54ACT/74ACT842 

10-Bit Transparent Latch 



Description 

The 'AC/'ACT841 and 'AC/'ACT842 bus interface 
latches are designed to eliminate the extra 
packages required to buffer existing latches and 
provide extra data width for wider address/data 
paths or buses carrying parity. The 'AC/'ACT841 is 
a 10-bit transparent latch, a 10-bit version of the 
'AC/'ACT373. 

• 'ACT841 and 'ACT842 have TTL-Compatible Inputs 



Ordering Code: See Section 6 



Connection Diagrams 



Logic Symbol ( , AC/ , ACT841)* 



IVD, 


D 2 


D 3 


D 4 


D 5 


D 6 


Dy 


D 8 


D 9 


OE 


















LE 


















Og 8 


O7 


o 6 


5 


4 


3 


2 


0, 


Oo 



*The 'AC/'ACT842 has inverting outputs. 



Pin Names 

Do - D9 Data Inputs 

Oo - 09 Data Outputs ('AC/'ACT841) 

Oo - (3g Data Outputs ('AC/'ACT842) 

CE Output Enable 

LE Latch Enable 



OEpT 




K^J 




Jilvcc 


DoCI 








H]0o 


Di[L 








H]Oi 


D2CL 








H]02 


D 3 [T 








J0]O3 


o 4 {T 








1|]04 


d 5 [T 








7s] o 5 


Dsfs" 








J7]06 


o 7 \±_ 








le]o 7 


D 8 pl0~ 








33 °s 


DgfTT 








ITjog 


GndQF 








J3JLE 


forD 


Pin Assignment 

IP, Flatpak and SOIC 




D7 




De Ds NC D4 

m a a s 


D3 D2 


k 


ds m ji 








ISd, 


D9 [T3] ■ 








r [3] do 


GND |14] J| 








r@oE 


NC HE J 








I0NC 


leEH Ji 








t [?8] Vcc 


09 @ j| 








t [27] Oo 


Ob E| J 








igOi 




[19] g§ [21] [22] HH [24] (25] 
O? 06 05 NC 04 O3 O2 



Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT841 and 'AC/'ACT842 consist of ten 
D-type latches with 3-state outputs. The flip-flops 
appear transparent to the data when Latch Enable 
(LE) is HIGH. This allows asynchronous operation, 
as the output transition follows the data in 
transition. On the LE HIGH-to-LOW transition, the 
data that meets the setup and hold time is latched. 
Data appears on the bus when the Output Enable 
(SE) is LOW. When OE is HIGH the bus output is 
in the high impedance state. 



Function Table 



Inputs 


Internal 


Output 


Function 


OE 


LE 


D 


Q 


('841) 


('842) 




X 


X 


X 


X 


Z 


Z 


High Z 


H 


H 


L 


L 


z 


Z 


HighZ 


H 


H 


H 


H 


z 


z 


HighZ 


H 


L 


X 


NC 


z 


z 


Latched 


L 


H 


L 


L 


L 


H 


Transparent 


L 


H 


H 


H 


H 


L 


Transparent 


L 


L 


X 


NC 


NC 


NC 


Latched 



H =HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z =High Impedance 
NC = No Change 



Logic Diagram ('AC/7VCT841) 



Do Di D2 D3 D4 D5 D6 D7 Ds Dg 



i £x>- 



OE oJ>^- 



UmUmU 



iffffrtnnnMMn 



Oo O1 O2 O3 O4 O5 06 O7 Oa O9 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
progagation delays. The 'AC/'ACT842 has the same logic diagram with inverting outputs. 
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DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


»A 


V in = Vcc or 

Ground, 

Vcc = 5.5 V, 

Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


»A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT841/842) 


1.6 


1.5 


mA 


Vin = Vcc -2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to + 125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
Dn to On 


, 3.3 
5.0 


17.0 
12.0 






ns 


3-5 


tPHL 


Propagation Delay 
Dn to On 


3.3 
5.0 


16.5 
11.0 






ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


3.3 
5.V 


18.5 

13.0 /) 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


3.3 
5.0 


17.0 
12.0 






ns 


3-6 


tPZH 


Output Enable Time 
OE to On 


3.3 
5.0 


14.5 
10.0 






ns 


3-7 


tPZL 


Output Enable Time 
OEto On 


3.3 
5.0 


11.5 
8.0 






i His 


3-8 


tPHZ 


Output Disable Time 
OEto On 


3.3 
5.0 


13.0 
9.0 






ns 


3-7 


tPLZ 


Output Disable Time 
OEto On 


3.3 
5.0 


13.0 
9.0 






ns 


3-8 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Sym^of 


Ta= + 25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 




/M7 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


3.3 ; 

5.0 


4.6 
2.5 


? •''/•/ 






ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


3.3 
5.0 










;' J: \ / 4, *) 


V^. 


3-9 


tw 


LE Pulse Width, HIGH 


3.3 
5.0 


4.0 
2.5 






: ' ; 


[ n 4 / 


/3-6 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 



AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta=-55°C 
to + 125°C 
Cl = 50 pF 


Ta=-40°C 
to + 85°C 
CL = 50pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPlj/ ^ 


Propagation Delay 
Dn to On 


5.0 


12.0 






ns 


3-5 


tPHL 


Propagation Delay } 
Dn to On / 


5.0 


11.0 






ns 


3-5 


tPLH 


Propagation Delay 

LE to On ' **-^ 


5.0 


/ '13.0 ' 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


5.0 


12,0 






ns 


3-6 


tPZH 


Output Enable Time 
OEto On 


5.0 


10.0 






ns i/ 


/I-7 


tPZL 


Output Enable Time 
OEto On 


5.0 


8.0 






m 


3-8 


tPHZ 


Output Disable Time 
OEto On 


5.0 


9.0 






ns 


3-7 


tPLZ 


Output Disable Time 
OEto On 


5.0 


9.0 






ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 







Vcc* 

] (V) 


74ACT 


54ACT 


74ACT 


Units 




Synjet, 


Ta=+25°C 
Cl = 50 pF 


Ta=-55°C 
to +125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
Ci_ = 50pF 


Fig. 
No. 






Guaranteed Minimum 




ts 


Setup Time, \\ £ 
HIGH or LOW "~ C 
Dn to LE 


CHj) £ 


: 2.5 • 






/ /f | ; ,r,~,^ 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


5.0 







^ u 




* ns; v 


yS-9 


tw 


LE Pulse Width, HIGH 


5.0 


2.5 








f ns; / 


3-6 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 




Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


pF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC843 • 54ACT/74ACT843 
54AC/74AC844 • 54ACT/74ACT844 

9-Bit Transparent Latch 



Description 

The 'AC/'ACT843 and 'AC/'ACT844 bus interface 
latch is designed to eliminate the extra packages 
required to buffer existing latches and provide 
extra data width for wider address/data paths or 
buses carrying parity. 

The 'AC/'ACT843 is functionally and pin compatible 
with AMD's AM29843. 

• 'ACT843 and 'ACT844 have TTL-Compatible 
Inputs 



Ordering Code: See Section 6 



Logic Symbol ( , AC/ , ACT843)* 



■L 



OE 
CLR 
LE 
PRE 



D Dt D 2 D 3 D 4 D 5 D 6 D 7 D 8 



8 7 6 5 O4O3 2 d O 



*The 'AC/'ACT844 has inverting outputs. 



Pin Names 


Do - D8 


Data Inputs 


Oo - 08 


Data Outputs ('AC/'ACT843) 


Oo - 08 


Data Outputs ('AC/'ACT844) 


OE 


Output Enable 


LE 


Latch Enable 


CLR 


Clear 


PRE 


Preset 



Connection Diagrams 


OEfl" 


\^J 


J±Kc 


DoGl 




"23] Op 


D1GL 




iH 01 


d 2 [j: 




Il|o 2 


d 3 [T 




"20103 


d 4 [jE 




19104 


o 5 \T 




"TFIos 


D 6 \T 




jI|o 6 


o 7 [T 




]¥]07 


Dspio" 




j|]08 


CLR [IT 




171 PRE 


Gndpt2" 




"13~1le 


forD 


Pin Assignment 

IP, Flatpak and SOIC 




Dv De Ds NC D4 D3 D2 

m a a a a 


k. 


Ds Hi J 




ISO' 


CLR [t| 1 




I 0Do 


GND J 




t @0E 


NC[ll S| 




I 0NC 


LE [16] J| 




t m vcc 


PRE [17] J 




■T [27] Oo 


Os [Tjj] J 




I|o^ 




@ § @ § g @ 

Ot 06 Os NC 04 Oa O2 






Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT843 and 'AC/'ACT844 consist of nine 
D-type latches with 3-state outputs. The flip-flops 
appear transparent to the data when Latch Enable 
(LE) is HIGH. This allows asynchronous operation, 
as the output transition follows the data in 
transition. On the LE HIGH-to-LOW transition, the 
data that meets the setup times is latched. Data 
appears on the bus when the Output Enable (UE) is 
LOW. When UE is HIGH, the bus output is in the 



high impedance state. In addition to the LE and UE 
pins, t he 'A C/'ACT843 and 'ACTACT844 have a 
Clear (CLR) pin and a Preset (PRE) pin. These pins 
are ideal for parity bus interf acing in high 
performance systems. When CLR is LOW, the 
outputs are LOW if GE is LOW. When CLR is 
HIGH , data can be entered into the latch. When 
PRE is LOW, the outputs are HIGH if OE is LOW. 
Preset overides CLR. 



Function Tables 



Inputs 


Internal 


Outputs 


Function 


CLR 


PRE 


©E 


LE 


D 


Q 


('843) 


ff('844) 




H 


H 


H 


H 


L 


L 


Z 


Z 


HighZ 


H 


H 


H 


H 


H 


H 


Z 


Z 


HighZ 


H 


H 


H 


L 


X 


NC 


z 


z 


Latched 


H 


H 


L 


H 


L 


L 


L 


H 


Transparent 


H 


H 


L 


H 


H 


H 


H 


L 


Transparent 


H 


H 


L 


L 


X 


NC 


NC 


NC 


Latched 


H 


L 


L 


X 


X 


H 


H 


L 


Preset 


L 


H 


L 


X 


X 


L 


L 


H 


Clear 


L 


L 


L 


X 


X 


H 


H 


L 


Preset 


L 


H 


H 


L 


X 


L 


Z 


z 


Clear/High Z 


H 


L 


H 


L 


X 


H 


Z 


Z 


Preset/High Z 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 
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Logic Diagram fAC/'ACT843) 

PRE 0^ 



Do 



— >- 



D 2 



D 3 



LE c H 



D 5 



D 6 



D 7 



"c Q-l 



D 8 



nnnnnnnrYry 



— 1>~ 



Oo 



Oi 



02 03 04 05 



6 



O7 Os 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. The 'AC/'ACT844 has the same logic diagram with inverting outputs. 



DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


jLtA 


V in = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


f*A 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT843/844) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 

1 




Symbol 


Ta= +25°C 
CL = 50pF 


Ta = - 55 °C 
to + 125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Ci_ = 50pFf 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 

Dn to On 


3.3 
5.0 


17.0 
12.0 


€ 


^y~ \ \ "*>. 


kV s 


3-5 


tPHL 


Propagation Delay 
Dn to On 


3.3 
5.0 


16.5 
11.0 


y '-- " -. 




ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


3.3 
5.0 


18.5 ,-\, 
13.0 <, \ v 




V 


ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


3.3 
5.0 


17.0 






ns 


3-6 


tPLH 


Propagation Delay 
PRE to On 


3.3; 

5.0 


Yv%$ '" 






ns 


3-6 


tPHL 


Propagation Delay << \ \ 

CLRtoOn , s \ 


3.3 

\5.0x 


\\ 17.0 

y x ^ 12.0 






ns 


3-6 


tPZH 


Output»Enabie Tittie 
OEtoOn 


5.0 


14.5 
10.0 






ns 


3-7 


tPZL , 


5E to On 


3.3 
5.0 


11.5 
8.0 






ns 


3-8 


\ 

tPHZ 


k Output Dfsable Time 

^1 t0 0n 


3.3 
5.0 


13.0 
9.0 






ns 


3-7 


tPLZ 


Output Disable Time 
(5E to On 


3.3 
5.0 


13.0 
9.0 






ns 


3-8 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


% 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 


Fig. 
No. 




Typ 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


3.3 
5.0 


4.0 
2.5 




'-.''- "" ^ ^ \ •" 


\ 


ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


3.3 
50 











ns 


3-9 


tw 


LE Pulse Width, HIGH ^ 


3.3 \ 

i, 50 










ns 


3-6 


tw 


PRE Pulse Width, LOW N 




*\& v 

> 2.5 








ns 


3-6 


tw 


CLR Pulse Width, LOW 


>^3 
5.0 


4.0 
2.5 








ns 


3-6 


tree ^ 


^P^ecb^ry Time 


3.3 
5.0 


5.0 
4.0 








ns 


3-9 


tree 


OLH Recovery Time 


3.3 
5.0 


5.0 
4.0 








ns 


3-9 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 







Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta= + 25°C 
Cl = 50 pF 


Ta= -55°C 
to + 125°C 
CL = 50pF 


Ta=-40°C 
to +85°C 
Cl = 50 pF 


Fig. 
No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 

Dn to On // J 


x^ 6> / 


% 120 






ns 


3-5 


tPHL 


Propagation Delay "x "\ 
Dn to On 




/*11.0 






ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


5.6N 


1&0 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


5.0 


€. / / i' 


/ /\ 




ns 


3-6 


tPLH 


Propagation Delay 
PRE to On 


5.0 


12.0 






ns 


3-6 


tPHL 


Propagation Delay 
CLR to On 


5.0 


12.0 


"*° t '"'<? ,• <" j 


i I 


ns 


3-6 


tPZH 


Output Enable Time 
CEtoOn 


5.0 


10.0 


\, 


*' *C*J ; 


!% ns 


3-7 


tPZL 


Output Enable Time 
OEtoOn 


5.0 


8.0 






ns 


3-8 


tPHZ 


Output Disable Time 
5E to On 


5.0 


9.0 






ns 


3-7 


tPLZ 


Output Disable Time 
UEtoOn 


5.0 


9.0 






ns 


3-8 




* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



5-383 



AC843 • ACT843 • AC844 • ACT844 



AC Opera Requirements 





1 


Vcc* 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta=-40°C 
to +85°C 
CL = 50pF 


Fig. 
No. 




/|yp 


Guaranteed Minimum 




ts 


Setup Time, 
HIGH or LOW 
Dn to LE 


5,0 


2.5 








ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


5.0 





* 






ns 


3-9 


tw 


LE Pulse Width, HIGH 


5.0 


2.5 








ns 


3-6 


tw 


PRE Pulse Width, LOW 


5.0 


2.5 








t^ps 


3-6 


tw 


CLR Pulse Width, LOW 


5.0 


2.5 








ns 


> 3-6 


tree 


PRE Recovery Time 


5.0 


5.0 








1 9*^ 


3-9 


tree 


CLR Recovery Time 


5.0 


5.0 








J ns 


3-9 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 



Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 



5-384 



AC845 • ACT845 • AC846 • ACT846 



54AC/74AC845 • 54ACT/74ACT845 
54AC/74AC846 • 54ACT/74ACT846 

8-Bit Transparent Latch 



Description 

The 'AC/'ACT845 and 'AC/'ACT846 bus interface 
latches are designed to eliminate the extra 
packages required to buffer existing latches and 
provide easy expansion through multiple <5E 
controls. 

The 'AC/'ACT845 is functionally and pin compatible 
with AMD's AM29845. 

• 'ACT845 and 'ACT846 have TTL-Compatible 
Inputs 



Ordering Code: See Section 6 



Logic Symbol fAC/'ACT845)* 



Connection Diagrams 



, 0E D D, D 2 D 3 D 4 D 5 D 6 D 7 clr 



0E 2 
0E 3 



7 6 5 4 3 2 d O 



LE 
PRE 



*The 'AC/'ACT846 has inverting outputs. 



Pin Names 

Do - D7 Data Inputs 

Oo - 07 Data Outputs ('AC/'ACT845) 

Co - 07 Data Outputs ('AC/'ACT846) 

5Ei - (5E3 Output Enables 

LE Latch Enable 

CLR Clear 

FRE Preset 



OE1C1 


\^J 


HtKc 


oi^iz 




"23l0E^ 


D oGE 




H]0o 


Di[T 




ID01 


D 2 [T 


"20] o 2 


D 3 [T 




31]03 


D A \T 




H]04 


D 5 [~L 




JZ]05 


D 6 [l 




J6]06 


D7Q0 




JH°7 


clrITT 


IT] PRE 


GndQF 


1T|le 


Pin Assignment 
for DIP, Flatpak and SOIC 




D6 D5 D4 NC 03 02 01 




a? M J 




K Boo 


CLR m J 




I[3]5B 


qndOD jI 




t 0OE1 


NC |l5] J 




I0NC 


LE|] 




|T [28] vcc 


prT QtJ j| 




I HZ!0E3 


07 |l| J 




IT |26] Oo 




M @ g H M H 

06 OS 04 NC 03 02 01 



Pin Assignment 
for LCC 
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Functional Description 

The 'AC/'ACT845 and 'AC/'ACT846 consist of eight 
D-type latches with 3-state outputs. The flip-flops 
appear transparent to the data when Latch Enable 
(LE) is HIGH. This allows asynchronous operation 
as the output transition follows the data in 
transition. On the LE HIGH-to-LOW transition, the 
data that meets the setup times is latched. Data 
appears on the bus when the Output Enables (<5Ei, 
SE2, GE3) are LOW. When any one of 5Ei, CE2 or 
(5B is HIGH, the bus output is in the high 
impedance state. 



Function Table 



Inputs 


Internal 


Outputs 


Function 


CLR 


PRE 


5E1-5E3 


LE 


D 


Q 


('845) 


5 ('846) 




H 


H 


H 


H 


L 


L 


Z 


Z 


High Z 


H 


H 


H 


H 


H 


H 


z 


z 


High Z 


H 


H 


H 


L 


X 


NO 


z 


z 


Latched 


H 


H 


L 


H 


L 


L 


L 


H 


Transparent 


H 


H 


L 


H 


H 


H 


H 


L 


Transparent 


H 


H 


L 


L 


X 


NC 


NC 


NC 


Latched 


H 


L 


L 


X 


X 


H 


H 


L 


Preset 


L 


H 


L 


X 


X 


L 


L 


H 


Clear 


L 


L 


L 


X 


X 


H 


H 


L 


Preset 


L 


H 


H 


L 


X 


L 


Z 


Z 


Clear/High Z 


H 


L 


H 


L 


X 


H 


Z 


z 


Preset/High Z 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 
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Logic Diagram fAC/'ACT845) 



H>- 



Do 



-<£>K^ 



-><J 



OE 2 - 



*° 



D 2 



D3 



D4 



D5 



rv n rY 



D 6 



D 7 



Q "I 



n__Ll 



Q -1 



rT rr rt 



oe 3 



Oo 



O1 



2 



O3 



4 



5 



6 



07 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. The 'AC/'ACT846 has the same logic diagram with inverting outputs. 




DC Characteristics (unless otherwise specified) 



Symbol 


Parameter 


54AC/ACT 


74AC/ACT 


Units 


Conditions 


Ice 


Maximum Quiescent 
Supply Current 


160 


80 


11k 


V in = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = Worst Case 


Ice 


Maximum Quiescent 
Supply Current 


8.0 


8.0 


fiA 


Vin = Vcc or 
Ground, 
Vcc = 5.5 V, 
Ta = 25°C 


ICCT 


Maximum Additional 
Ice/Input ('ACT845/846) 


1.6 


1.5 


mA 


Vin = Vcc-2.1 V 
Vcc = 5.5 V, 
Ta = Worst Case 
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AC Characteristics 





. ; Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




Symbol 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to +85°C 
Cl = 50 pF 


Fig. 

No. 




Min Typ Max 


Min Max 


Min Max 




tPLH 


Propag^JlonlJefa^ f - 
Dn to On 


s3.3 
•4,0 t 


17.0 
12.0 






ns 


3-5 


tPHL 


Propagation Delay 

Dn to On \ 




16.5 
11.0 






ns 


3-5 


tPLH 


Propagation Delay 
LE to On 


SJH. 


/ / /mj& 






ns 


3-6 




OMf 


/ / / $3*-o /',-"- 




tPHL 


Propagation Delay 
LE to On 


3.3 
5.0 


12.0 






ns 


3-6 


tPLH 


Propagation Delay 
PRE to On 


3.3 
5.0 


17.0 -' , ; / 
12.0 " . 






ns 


3-6 


tPHL 


Propagation Delay 
CLR to On 


3.3 
5.0 


17.0 
12.0 






ns 


3-6 


tPZH 


Output Enable Time 
"Ul to On 


3.3 
5.0 


14.5 
10.0 






") ns 


3-7 


tPZL 


Output Enable Time 
UEto On 


3.3 
5.0 


11.5 
8.0 






^fis 


3-8 


tPHZ 


Output Disable Time 
OEtoOn 


3.3 
5.0 


13.0 
9.0 






ns 


3-7 


tPLZ 


Output Disable Time 
OEtoOn 


3.3 
5.0 


13.0 
9.0 






ns 


3-8 



* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





/ Parameter 


Vcc* 

(V) 


74AC 


54AC 


74AC 


Units 




J 

Symbol/ 

/ / 


Ta= +25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
CL = 50pF 


Ta= -40°C 
to + 85°C 
CL = 50pF 


Fig. 
No. 


"■v 


Typ 


Guaranteed Minimum 




ts 


Setd/linyi, > / ^ . v ''"' 
HIGH or iSOvV-' / / 
Dn to LE '""O"'-, ^ 


3.3 

/5.0 


4.0 

2:5 








ns 


3-9 


th 


Hold Time, HIGH or\6u£ 
Dn to LE 


^3 / 












ns 


3-9 


tw 


LE Pulse Width, HIGH 


3.3 
5.0 


4.0 

2.5^ 








ns 


3-6 


tw 


FRE Pulse Width, LOW 


3.3 
5.0 


4.0 
2.5 




/ / 




ns 


3-6 


tw 


CCR Pulse Width, LOW 


3.3 
5.0 


4.0 
2.5 








ns 


3-6 


tree 


PRE Recovery Time 


3.3 
5.0 


5.0 
4.0 








/ /Is 


3-9 


tree 


CLR Recovery Time 


3.3 
5.0 


5.0 
4.0 








ns 


3-9 




* Voltage Range 3.3 is 3.3 V±0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




Symbol 


Ta=+25°C 
CL = 50pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to +85°C 
CL = 50pF 


Fig. 

No. 


/ 


Min Typ Max 


Min Max 


Min Max 




tPLH 


Propagation Delay 
Dn to On 


5.0 


12.0 






ns 


3-5 


tPHL 


Propagation Dejiy- 

Dn to On ^ , 


A/ 


11.0 






ns 


3-5 


tPLH 


Propagation Delay 

LE to On ^ 


^.0 


13,5 






ns 


3-6 


tPHL 


Propagation Delay 
LE to On 


5.0 


12.0 






ns 


3-6 


tPLH 


Propagation Delay 
PRE to On 


5.0 


12.0 






ns 


3-6 


tPHL 


Propagation Delay 
CLR to On 


5.0 


12.0 






ns 


3-6 


tPZH 


Output Enable Time 
(TEtoOn 


5.0 


10.0 






I }ns 


3-7 


tPZL 


Output Enable Time 
OE to On 


5.0 


18.0 






/lis 


3-8 


tPHZ 


Output Disable Time 
UEtoOn 


5.0 


9.0 






ns 


3-7 


tPLZ 


Output Disable Time 

OEtO On 


5.0 


9.0 






ns 


3-8 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 





,,_; ;' ; v PgrameXer 


Vcc* 

(V) 


74ACT 


54ACT 


74ACT 


Units 




# i 
Symbol 


Ta=+25°C 
Cl = 50 pF 


Ta= -55°C 
to +125°C 
Cl = 50 pF 


Ta= -40°C 
to + 85°C 
Cl = 50 pF 


Fig. 

No. 


*w 


Jyp 


Guaranteed Minimum 




ts 


Setup Timei / 

HIGH or LO\AT /; ; / > 

Dn to LE 


50 / 


' ; ' ; 2,5 /: 




# / / i r . 




ns 


3-9 


th 


Hold Time, HIGH or LOW 
Dn to LE 


5.0 


H \' 


/ / ; i 




-^ 


ns 


3-9 


tw 


LE Pulse Width, HIGH 


5.0 


2.5 




'..-/ S f ; 




% ). $&% 


3-6 


tw 


PRE Pulse Width, LOW 


5.0 


2.5 






) ; * /"^. -•:: 


* r|s| y 


^6 


tw 


CUR Pulse Width, LOW 


5.0 


2.5 






W / / 


njs/" 3-6 


tree 


PRE Recovery Time 


5.0 


5.0 








rW 


3-9 


tree 


CLR Recovery Time 


5.0 


5.0 








ns 


3-9 



* Voltage Range 5.0 is 5.0 V±0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 




Capacitance 



Symbol 


Parameter 


54/74AC/ACT 


Units 


Conditions 


Typ 


ClN 


Input Capacitance 


4.5 


PF 


Vcc = 5.5 V 


Cpd 


Power Dissipation 
Capacitance 




PF 


Vcc = 5.5 V 
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54AC/74AC1010 • 54ACT/74ACT1010 

16 x 16 Parallel Multiplier/Accumulator 



Description 

The 'AC/'ACT1010 is a high-speed, low-power 
16 x 16 bit parallel multiplier with a 35-bit 
accumulator that is ideally suited for real-time 
digital signal processing applications. Fabricated 
using 1.3-micron FACT technology, the 
'AC/'ACT1010 offers a very low power alternative 
(10% of the power of bipolar and NMOS 
counterparts) and exceptional speed (55 ns 
maximum multiply accumulate) performance. 

The 'AC/'ACT1010 is a pin and functional 
replacement for TRW's TDC1010; the 'ACT1010 
operates from a single Vcc supply and is 
compatible with standard TTL logic levels. 

The architecture of the 'AC/'ACT1010 features one 
16-bit input port dedicated to the X input registers 
(controlled by CLKX), one 16-bit I/O port used for 
loading the Y input registers (controlled by CLKY) 
and for preloading and displaying the LSP of the P 
output registers (controlled by CLKP), one 16-bit 
I/O port for preloading and displaying the MSP of 
the P output registers (controlled by CLKP), and 
one 3-bit I/O port for loading and displaying the 
contents of the XTP (most significant bits) of the P 
output registers (also controlled by CLKP). 

When the unregistered preload input (PREL) is 
active, all the output buffers are forced into a high 
impedance state. By using the 3-state controls 
(TSX, TSM and TSL) as register enables, external 
data is loaded on the rising edge of each CLKP 
pulse. 

Both twos complement and unsigned magnitude 
arithmetic are supported through the registered TC 
line. The accumulator functions are enabled 
through the registered ACC line. When the 
registered SUB signal is active/inactive, the 
accumulator data is subtracted from/added to the 
multiplier product. The result is loaded into the 
accumulator registers for use in subsequent 
operations. The multiplier product is automatically 
sign extended for twos complement arithmetic 
with the accumulator. The registered RND signal 
controls rounding of the arithmetic result if active, 



Connection Diagrams 







X 6 f: 


1 64 


UXr 






Xsfl 


2 63 


Hx 8 






x 4 [ 


3 62 


Dx 9 






XaL. 


4 61 


nx 10 






x 2 | 


5 60 


ZIXn 






XiL. 


6 59 


ZIX12 






Xo[ " 


7 58 


Dx 13 






P0.Y0L 


8 57 


ZIx 14 






Pi.Yi[._ 


9 56 


DX15 






P2,Y 2 [ 


10 55 


ZlTSL 






P 3 ,Y 3 I 


11 54 


Drnd 






P4.Y 4 L_ 


12 53 


Z)SUB 






Ps-Ysl : 


13 52 


ZJacc 






Pe.Y 6 [ " 


14 51 


ZlCLKX 






P7.Y7LI 


15 50 


ZJCLKY 






GND[ 


16 49 


:>cc 






P 8 .Y 8 [ 


17 48 


Dtc 






P 9 .Y 9 [ 


18 47 


'1 ]tsx 






P10Y10L 


19 46 


~]PREL 






Pn.Yii["" 


20 45 


ZItsm 






Pi2.y, 2 [ -; 


21 44 


ZlCLKP 






P13.Y, 3 [~ 


22 43 


:;]P34 






Pl4.Yl4[~." 


23 42 


I1P33 






P15.Y15L: 


24 41 


1JP32 






P,6[ 


25 40 


]P31 






M 


26 39 


]P30 






PibL 


27 38 


|P29 






P, 9 [ 


28 37 


. 1 P 28 






P20( 


29 36 


.:ip 2 7 






P 21[_. 


30 35 


]P26 






P22f" 


31 34 


. ]P25 






P23LI 


32 33 


: ]p 2 4 






Pin As 


signment 


for DIP 




P34 

CLKP 

TSM 

PREL 

TSX 

TC 

Vcc 

Vcc 

Vcc 

Vcc 

CLKY 

CLKX 

ACC 

SUB 

RND 


Sx = 




26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 


1 10 


P33 27 S 

P32 28 J 




yy C 9 X 14 
y C 8 X, 3 


P31 29 S 






L r x 12 


P30 30 S 






C 6 X„ 


P29 31 S 






C 5 X, 


P28 32 S 






C 4 X 9 


P 27 33 2 






d 3 X 9 


P26 34 S 






C 2 X 7 


P25 35 S 






C 1 X 6 


P 2 4 36 D 






C68 X 5 


P23 37 2 






T67 X 4 


P22 38 J) 






C66 X 3 


P21 39 S 






T65 X 2 


P20 40 J 






f 64 X, 


P19 41 S 






T63 X 


P, 7 43 S 




C61 P,. 




44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 


59 60 




^^^^^^^S^^Q 05 


£>?»?>; 


^ ^ 



Pin Assignment for PCC 
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a '1' is added to the MSB of the LSP of 
multiplication result and then fed into the 
accumulator circuitry. 

The function of the data busses, X, Y and P and 
the effect of the format pins, TC, RND, ACC, and 
SUB can be described mathematically by: 

15 15 

P[nT] = XJ{Xi • 2 1 } • Z^{Y* * 2 '} + 
i=0 i=0 

34 
(_1) SUB . ACC • ^{P j [(n-1)T] • 2'} + RND • 2 15 
i = 

where T is the clock period of CLKP, n represents 
the number of the clock cycle, X, Y, RND, ACC and 
SUB values are the values found in the registers 
tMA ns before clock period n. 



• 16 x 16 Parallel Multiplier/Accumulator 

• High Speed— 55 ns Multiply/Accumulate Time 

• Selectable Accumulation, Subtraction, Rounding 
and Preloading with a 35-Bit Result 

• Pin and Functionally Compatible with the TRW 
TDC1010J 

• High Drive (8 mA) Output Capability 

• Low Power Consumption (less than 250 mW 
typical)— Less Than 7% of the Power of 
Compatible Bipolar and 14% off the Power off 
NMOS Designs 

• Inputs and Outputs Directly TTL-Compatible 

• Single Vcc Supply 

• ±2000 V ESD Protection 



Block Diagram 



CLKX 
CLKY 



TC RND P 

I I i.t- 



X 
REG 



Y 
REG 



MULTIPLIER 
ARRAY 



ACC 
SUB 



PREL 
TSX 
TSM 
TSL 



ADD/SUBTRACT/PASS 



MULTIPLEXER 



3' 



XTP 
REG 



16' 



MSP 
REG 



LSP 
REG 



art 




Ordering Code: See Section 6 



Functional Description 



Pin Names 

Xo - X15 Multiplicand Data Inputs 

Yo - Y15 Multiplier Data Inputs 

CLKX, CLKY Input Clocks 

ACC Accumulate Input 

SUB Subtract Input 

RND Round Input 

PREL Preload Input 

TC Twos Complement Control Input 

TSM, TSX, TSL 3-State Output Controls 

CLKP Output Clock 

P15 - Po Least Significant Product (LSP) 

P31 - Pi6 Most Significant Product (MSP) 

P34 - P32 Extended Product Output (XTP) 



Signal Descriptions 

Inputs: 
XI N (X15 - Xo) 
YIN (Y15 - Yo) 

Input Clocks: 
CLKX, CLKY 

Outputs: 

XTP (P34 - P32) 
MSP (P31 - P16) 

LSP (P15 - Po) 
Output Clock: 
CLKP 



Multiplicand Data Inputs 
Multiplier Data Inputs 

Input data is loaded on the 
rising edge of these clocks. 

Extended Product Output 

(3-bits) 

Most Significant Product 

Least Significant Product 

Output data is loaded into 
the output register on the 
rising edge of this clock. 
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Controls 

ACC (Accumulate) 

When ACC is HIGH, the contents of the output 
registers (XTP, MSP and LSP) are added to or 
subtracted from the multiplier output. When ACC 
is LOW, the device acts as a simple multiplier with 
no accumulation being performed and the next 
product generated will be stored directly into the 
output registers. The ACC signal is loaded on the 
rising edge of the CLKX or CLKY and must be valid 
for the duration of the data input. 

SUB (Subtract) 

When the ACC and SUB signals are both HIGH, the 
contents of the output registers are subtracted 
from the next product generated and the difference 
is stored back into the output registers at the 
rising edge of the next CLKP. When ACC is HIGH 
and SUB is LOW, an addition instead of a 
subtraction is performed. Like the ACC signal, the 
SUB signal is loaded into the SUB register at the 
rising edge of either CLKX or CLKY and must be 
valid over the same period as the input data is 
valid. When the ACC is LOW, SUB acts as a "don't 
care" input. 



Notes on Twos Complement Formats 

1. In twos complement notation, the location of the 
binary point that signifies the separation of the 
fractional and integer fields is just after the sign, 
between the sign bit (-2°) and the next significant 
bit for the multiplier inputs. This same format is 
carried over to the output format, except that the 
extended significance of the integer field is 
provided to extend the utility of the accumulator. 

In the case of the output notation, the output 
binary point is located between the -2° and 2 1 bit 
positions. The location of the binary point is 
arbitrary, as long as there is consistency with both 
the input and output formats. The number field can 
be considered entirely integer with the binary point 
just to the right of the least significant bit for the 
input, product and the accumulated sum. 

2. When in the non-accumulating mode, the first 
four bits (P34 to P31) will all indicate the sign of the 
product. Additionally, the P30 term will also 
indicate the sign except for one exceptional case 
when multiplying (-1) x (-1). With the additional 
bits that are available in this multiplier, the (- 1) x 
(- 1) is a valid operation that yields a (+ 1) product. 



RND (Round) 

A HIGH level at this input adds a '1' to the most 
significant bit of the LSP to round up the XTP and 
MSP data. RND, like ACC and SUB, is loaded on 
the rising edge of either CLKX or CLKY and must 
be valid for the duration of the input data. 

PREL (Preload) 

When the PREL input is HIGH, the output is driven 
to a HIGH impedance state. When the TSX, TSL 
and TSM inputs are also high, the contents of the 
output register can be preset to the preload data 
applied to the output pins at the rising of CLKP. 
The PREL, TSM, TSL and TSX inputs must all be 
valid over the same period that the preload input is 
valid. 



3. In operations that require the accumulation of 
single products or sum of products, there is no 
change in format. To allow for a valid summation 
beyond the available for a single multiplication 
product, three additional significant bits (guard 
bits) are provided. This is the same as if the 
product was accumulated off-chip in a separate 
35-bit wide adder. Taking the sign at the most 
significant bit position will guarantee that the 
largest number field will be used. When the 
accumulated sum only occupies the right hand 
portion of the accumulator, the sign will be 
extended into the lesser significant bit positions. 



YIN/LSP Output 

Shares functions between 16-bit data input (YIN) 
and the least significant product output (LSP). 

TSX, TSL, TSM (3-State Output Controls) 

The XTP, MSP and LSP registers are controlled by 
direct non-registered control signals. These output 
drivers are at high impedance (disabled) when 
control signals TSX, TSM and TSL are HIGH and 
are enabled when TSX, TSM and TSL are LOW. 
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Preload Truth Table 
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Notes: 

HighZ = 
Q = 

PL = 



Output buffers at high impedance (output disabled). 

Output buffers at low impedance. Contents of output register will be 

transferred to output pins. 

Output buffers at high impedance, or output disabled. Preload data 

supplied externally at output pins will be loaded into the output register 

at the rising edge of CLKP. 




Figure 1: Fractional Twos Complement Notation 
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Figure 2: Fractional Unsigned Magnitude Notation 
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Figure 3: Integer Twos Complement Notation 



BINARY POINT 







































< 






X15 


X14 


X13 


x 12 


X11 


X,o 


X9 


x 8 


x 7 


x 6 


x 5 


X4 


X3 


X 2 


X1 


X 




. 2 15 


214 


2 13 


2 12 


2 11 


210 


2 9 


2 8 


27 


26 


2 5 


2 4 


23 


22 


21 


20 
















X 


Y,5 


Yi 4 


Y13 


Y 12 


Y11 


Y10 


Y9 


Y 8 


Y 7 


Y 6 


Y 5 


Y 4 


Y3 


Y 2 


y : 


Y 




.215 


2 14 


2 13 


2 12 


2 11 


2 10 


2 9 


2 8 


27 


2 6 


25 


2 4 


23 


22 


21 


20 














P34 


P33 


P32 


P31 


P30 


P 29 


P28 


P27 


P 2 6 


P 25 


P 2 4 


P 23 


P 22 


P 2 1 


P20 


Pl9 


P18 


Pl7 


P16 


Pl5 


Pl4 


Pl3 


P12 


P11 


P10 


Pg 


p 8 


P/ 


P 6 


P5 


P4 


P3 


p 2 


Pi 


Po 


.234 


233 


232 


2 31 


230 


229 


228 


2 27 


226 


2 25 


224 


223 


222 


2 21 


220 


2 19 


2 18 


2 17 


2 16 


2 15 


2 14 


2 13 


2 12 


2 11 


2 io 


2 9 


2 8 


27 


26 


25 


2 4 


23 


22 


2 1 


20 




XTP 


















MSF 
































L 


SP 

















SIGNAL 
DIGIT VALUE 



SIGNAL 
DIGIT VALUE 



SIGNAL 
DIGIT VALUE 



Figure 4: Integer Unsigned Magnitude Notation 
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Recommended Operating Conditions 


Symbol 


Parameter 


Conditions 


Limits 


Units 


Vcc 


Supply Voltage 

(unless otherwise specified) 




2.0 to 6.0 


V 


Vi 


Input Voltage 




to Vcc 


V 


Vo 


Output Voltage 




to Vcc 


V 


Ta 


Operating Temperature 54AC/ACT 




- 40 to + 85 
-55 to +125 


°c 
°c 


Sr 


Maximum Slew Rate 
(except for Schmitt inputs) 


VlN 

Vmeas 

VCC@4.5V 

VCC@5.5V 


0.8 to 2.0 
0.8 to 2.0 

10.0 

8.0 


V 
V 
ns 
ns 


Absolute Maximum Ratings* 


Symbol 


Parameter 


Conditions 


Limits 


Units 


Vcc 


Supply Voltage 




-0.5 to 7.0 


V 


IlK 

Vl 


DC Input Diode Current 

or 

DC Input Voltage 


Vi = 0.5 
Vi = Vcc + 0.5 


-20 
20 
-0.5 to Vcc + 0.5 


mA 

mA 

V 


lOK 

Vo 


DC Output Diode Current 

or 

DC Output Voltage 


Vo= -0.5 
Vo = Vcc + 0.5 


-20 
20 
-0.5 to Vcc + 0.5 


mA 

mA 

V 


lo 


DC Output Source or 

Sink Current, Per Output Pin 




±15 


mA 


Ice or Ignd 


DC Vcc or Ground Current 




±20 


mA 


TSTG 


Storage Temperature 




-65 to 150 


°C 




* Absolute maximum ratings are those values beyond which damage to the device may occur. Functional operation under 
these conditions is not implied. 



AC Test Conditions 




Input Pulse Levels 


GND to 3.0 V 


Input Rise and Fall Times 


3 ns 


Input Timing Reference Levels 


1.5 V 


Output Reference Levels 


1.5 V 


Output Load 


See Figures 5 and 6 



Capacitance (Ta= +25°C, f = 1.0 MHz) 



Symbol 




Max 


Unit 


Conditions 


ClN 


Input Capacitance 


7.0 


PF 


Vin = 0V 


COUT 


Output Capacitance 


5.0 


PF 


Vout = 0V 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 


Symbol 


Parameter 


74AC/ACT 
25 °C 


54AC/ACT 74AC/ACT 


Units 


Conditions 


Typ 


Guaranteed Limit 




llN 


Maximum Input Current 




0.1 


10.0 


1.0 


(J.A 


Vcc = Max 
Vin = Vcc 


loz 


Maximum 3-State Current 




0.5 


10.0 


5.0 


(jlA 


High Z, Vcc = Max 
Vout = to Vcc 


ICCQ 


Supply Current, Quiescent 


1.0 


2.0 


10.0 


10.0 


mA 


Vcc = Max, Vin = V 
TSL, TSM,TSX = 5.0 V 


ICCD 


Supply Current, 12.4 MHz 
Loaded 


300 




325 


325 


mA 


Vcc = Max, f = 12.4 MHz 
TSL, TSM, TSX = 5.0 V 
Test Load: See Note 1 


ICCD 


Supply Current, 20 MHz 
Loaded 


325 




350 


350 


mA 


Vcc = Max, f = 20 MHz 
TSL, TSM,TSX = 5.0 V 
Test Load: See Note 1 




Minimum High Level Output 


4.49 


4.4 


4.4 


4.4 


V 


Vin = Vil or Vm 

Iout = 20 m A, Vcc = 4.5 V 


VOH 


5.49 


5.4 


5.4 


5.4 


V 


Vin = Vil or Vih 

Iout = 20 ^A, Vcc = 5.5 V 






3.86 


3.70 


3.76 


V 


Ioh = - 8 mA, Vcc = 4.5 V 






4.86 


4.70 


4.76 


V 


Ioh= -8mA,Vcc = 5.5V 




Maximum High Level Output 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih, 

Iout = 20 /xA, Vcc = 4.5 V 


Vol 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih, 

Iout = 20 fiA, Vcc = 5.5 V 






0.32 


0.4 


0.37 


V 


Iol = 8 mA, Vcc = 4.5 V 






0.32 


0.4 


0.37 


V 


Iol = 8 mA, Vcc = 5.5 V 


lOLD 


Minimum Dynamic Output 
Current 






32 


32 


mA 


Vcc = 5.5 V 
Vold = 2.2 V 


lOHD 


Minimum Dynamic Output 
Current 






-32 


-32 


mA 


Vcc = 5.5 V 
Vohd = 3.3 V 



Note 1: Test Load 50 pf, 500 ohm to Ground 
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AC Characteristics 





C^ parameter 


Vcc* 

(V) 


54AC 


74AC 


Units 






Ta= -55°Cto +125°C 


Ta= -40°C to +85°C 




Symbo| 


1010-60 


1010-70 


1010-55 


1010-65 


Fig. 

No. 


/ / 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 




tMA 


Multiply-Accumulate 
Time / / / ; 0; 


^ 5.0 


















ns 


5 


tD 


Output Delay .? 




















ns 


5 


tENA 


3-State Output 1 
Enable Delay 


3.3^ 
5.0 




: ' k 


; , 












ns 


6 


tDIS 


3-Stage Output 1 
Disable Delay 


3.3 
5.0 






. 












ns 


6 


ts 


Input Register 
Setup Time 


3.0 
5.0 


















| njs 


7 ' 9 


th 


Input Register 
Hold Time 


3.3 
5.0 


















/nX 


7, 9 


tw 


Clock Pulse 
Width 


3.3 
5.0 


















ns 


9 




Note 1: Transition is measured to ±500 mV from steady state voltage with loading specified in Figure 6. 

'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


54ACT 


74ACT 


Units 






Ta= -55°C to +125°C 


Ta= -40°Cto + 85°C 




Symbol 


1010-60 


1010-70 


1010-55 


1010-65 


Fig. 

No. 




Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 




tMA 


Multiply-Accuhriulate 
Time 


5.0 












55.0 




65.0 


ns 


5 


tD 


Output Delay 


5.0 












19.5 




19.5 


ns 


5 


tENA 


3-State Output 1 
Enable Delay 


5.0 












14.0 




14.0 


ns 


6 


tDIS 


3-Stage Output 1 
Disable Delay 


5.0 












14.0 




14.0 


ns 


6 


ts 


Input Register 
Setup Time 


5.0 










5.0 




5.0 




ns 


7,9 


th 


Input Register 
Hold Time 


5.0 










1.0 




1.0 




ns 


7,9 


tw 


Clock Pulse 
Width 


5.0 










3.5 




3.5 




ns 


9 



Note 1: Transition is measured to ±500 mV from steady state voltage with loading specified in Figure 6. 

'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Figure 5: AC Output Test Load 
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Figure 6: Output 3-State Delay Load 
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Figure 7: Setup and Hold Time 



Figure 8: State Control Timing 
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Figure 9: Timing Diagram 
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54AC/74AC1016 • 54ACT/74ACT1016 

16 x 16 Parallel Multiplier 

Description 

The 'AC/ACT1016 is a high-speed, low power 
16 x 16-bit parallel multiplier that is ideally suited 
for real-time digital signal processing applications. 
Fabricated using advanced FACT technology, the 
'1016 offers a very low power alternative and 
exceptional performance. 

The 'AC/ACT1016 is a pin and functional 
replacement for TRW's MPY016H; the 'AC/ACT1016 
operates from a single Vcc supply and is 
compatible with standard TTL logic levels. 



The architecture of the 'ACT1016 features one 
16-bit port dedicated to the X input registers 
(controlled by CLKX), one 16-bit I/O port used for 
loading the Y input registers (controlled by CLKY) 
and for displaying the Least Significant Product 
(LSP), and one 16-bit output port multiplexed 
between displaying the Least Significant Product 
(LSP) and the Most Significant Pr oduct (MSP). The 
I/O port direction is controlled by OEL and the 
output port 3-state control is controlled by OEP. 
The result is registered if FT is LOW (controlled by 
CLKL for the LSP and CLKM for the MSP) and 
unregistered if FT is held HIGH. 

Twos complement, unsigned magnitude and mixed 
mode multiplications are possible through the twos 
complement X and Y mode controls, Xm and Ym, 
respectively. These mode controls are registered, 
controlled by the input clocks CLKX and CLKY. 

Result rounding is controlled by the registered 
RND signal (controlled by both CLKX and CLKY). 
Selection of one of the two rounding modes is 
determined by the FA signal. 

• 16 x 16 Parallel Multiplier 

• Selectable Rounding Modes 

• Twos Complement, Unsigned Magnitude and 
Mixed Mode Multiplication 

• Pin and Functionally Compatible with TRW 
MPY016H 

• Provides Low Voltage, High-Speed Operation 

• Single Vcc Supply 

• ±2000 V ESD Protection 

• Source/Sink 8 mA 

• 3-State Outputs 

• 'ACT1016 has TTL-Compatible Inputs 



Connection Diagrams 
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Ordering Code: See Section 6 



Logic Diagram 



Pin Names 




X15 - Xo 


Multiplicand Data Inputs 


Y15 - Yo 


Multiplier Data Inputs 


CLKX, CLKY 


Input Clocks 


CLKM 


Input Clock, MSP 


CLKL 


Input Clock, LSP 


Xm, Ym 


Mode Control Inputs 


FA 


Format Adjust Control 


FT 


Format Transparent Control 


OEL 


3-State Enable, LSP Routing 


OEP 


3-State Enable, Product Output 




Port 


RND 


Round Control, MSP 


MSPSEL 


MSP Select 


P31 - P16 


MSP Outputs 


P15 - PO 


LSP Outputs 


Logic Symbol 





Xm X0-X15 



RND YM Y0-Y15 



REGISTER 



±£> 



Awe 



MULTIPLIER ARRAY 



FORMAT ADJUST 



MSP 
REGISTER 



CLKM - 
CLKL- 



16L 


16U I 

1 1 


| | 






X15-X0 


Y15-Y0 CLKX 


CLKY CLKM 


CLKL 




XM 






OEL 


o 


Ym 






OEP 




FA 






RND 




FT 


P31-P16 


P15-P0 


MSPSEL 





LSP 
REGISTER 



16 , 



MULTIPLEXER 





^P ^ 



Please note that this diagram is provided only for the 
understanding of logic operations and should not be used 
to estimate propagation delays. 
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Signal Descriptions 
Inputs 

XlN (X15 - XO) 

Sixteen multiplicand data inputs. 

Yin (Y15 - Yo) 

Sixteen multiplier data inputs. This is also an 

output port for P15 - Po. 

Input Clocks 

CLKX 

The rising edge of this clock loads the X15 - Xo 
data input register along with the X mode and 
round registers. 

CLKY 

The rising edge of this clock loads the Y15 - Yo 
data input register along with the Y mode and 
round registers. 

CLKM 

The rising edge of this clock loads the Most 

Significant Product (MSP) register. 

CLKL 

The rising edge of this clock loads the Least 

Significant Product (LSP) register. 

Controls 

Xm, Ym 

Mode control inputs for each data word. A LOW 
input designates an unsigned data input, and a 
HIGH input designates twos complement. 

FA 

When the Format Adjust (FA) Control is HIGH, a 
full 32-bit product is selected. When this control is 
LOW, a left-shifted 31-bit product is selected with 
the sign bit replicated in the Least Significant 
Product (LSP). This control is normally HIGH 
except for certain fractional twos complement 
applications (see multiplier input/output formats). 

FT 

When the Format Transparent (FT) Control is HIGH, 

both the MSP and LSP registers are transparent. 



OEL 

The OEL input is the 3-state enable for routing LSP 
through Yin/LSPout port. 

The OEP is the 3-state enable for the product 
output port. 

RND 

The Round control is used for the rounding of the 
MSP. When this control is HIGH, A '1' is added to 
the Most Significant Bit (MSB) of the LSP. Note 
that this bit depends on the state of the format 
adjust (FA) control. 

If FA is LOW when RND is HIGH, a T will be 
added to the 2-ie bit (Pu). If FA is HIGH when RND 
is HIGH, a T will be added to the 2~ 15 bit (P15). In 
either case, the LSP output will reflect this 
addition when RND is HIGH. 

Note also that rounding always occurs in the 
positive direction which may introduce a 
systematic bias. The RND input is registered and 
clocked in at the rising edge of the logical OR of 
both CLKX and CLKY. 

MSPSEL 



When MSPSEL is LOW, the Most Significant 
Product (MSP) is selected. When HIGH, the Least 
Significant Product (LSP) is available at the product 
output port. 

Outputs 

MSP (P31 - Po) 

The MSP is the Most Significant Product output. 

LSP (P15 - Po) 

The LSP is the Least Significant Product output. 

Y15-0/LSP0UT (Y15 - Yo or P15 - Po) 
This is the Least Significant Product (LSP) output 
available when OEL is LOW. It is also an output 
port for Y15 - Yo. 
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Figure 1: Fractional Twos Complement Notation 
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Figure 2: Fractional Unsigned Magnitude Notation 
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Figure 3: Fractional Mixed-Mode Notation 
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*ln this format an overflow occurs in the attempted multiplication of the twos complement number 1000.. .0 with 1000.00 
yielding an erroneous product of -1 in the fraction case and -2 30 in the integer case. 
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Figure 4: Integer Twos Complement Notation 
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Figure 5: Integer Unsigned Magnitude Notation 



BINARY POINT 



































i 




Xis 


Xl4 


X13 


X12 


X11 


X10 


X9 


Xa 


X7 


X6 


Xs 


X4 


X3 


X2 


X1 


Xo 




2 15 


2 14 


2 13 


2 12 


2 11 


2 10 


2 9 


2 a 


2 7 


26 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 






X 


Y15 


Y14 


Y13 


Y12 


Y11 


Y10 


Y9 


Ya 


Y7 


Ye 


Ys 


Y4 


Y3 


Y2 


Y1 


Yo 


2 15 


2 14 


2 13 


2 12 


2 11 


2 10 


2 9 


2 s 


2 7 


26 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 






P31 


P30 


P29 


P28 


P27 


P26 


P25 


P24 


P23 


P22 


P21 


P20 


P19 


P18 


P17 


Pl6 


P15 


P14 


P13 


P12 


P11 


P10 


P9 


Pa 


P7 


P6 


Ps 


P4 


P3 


P2 


Pi 


Po 


2 31 


2 30 


2 29 


2 28 


2 27 


2 26 


2 25 


2 24 


2 23 


2 22 


2 21 


2 20 


2 19 


2 18 


2 17 


2 16 


2 15 


2 14 


2 13 


2 12 


2 11 


2 10 


2 9 


2 a 


2 7 


2« 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 
















Mi 


SP 






























Li 


3P 

















SIGNAL 
DIGIT VALUE 



SIGNAL 
DIGIT VALUE 



DIGIT VALUE FA = 1 



MANDATORY 



Figure 6: Integer Mixed Mode Notation 
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*ln this format an overflow occurs in the attempted multiplication of the twos complement number 1000.. .0 with 1000.00 
yielding an erroneous product of -1 in the fraction case and -2 30 in the integer case. 
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Recommended Operating Conditions 



Symbol 


Parameter 


Conditions 


Limits 


Units 


Vcc 


Supply Voltage 

(unless otherwise specified) 




2.0 to 6.0 


V 


Vi 


Input Voltage 




to Vcc 


V 


Vo 


Output Voltage 




to Vcc 


V 


Ta 


- ,. _ . 74AC/ACT 
Operating Temperature 54AC/ACT 




- 40 to + 85 
-55 to +125 


°c 
°c 


Sr 


Maximum Slew Rate 
(except for Schmitt inputs) 


VlN 

Vmeas 

Vcc @ 4.5V 

Vcc@5.5V 


0.8 to 2.0 
0.8 to 2.0 

10.0 

8.0 


V 
V 
ns 
ns 



Absolute Maximum Ratings* 



Symbol 


Parameter 


Conditions 


Limits 


Units 


Vcc 


Supply Voltage 




-0.5 to 7.0 


V 


IlK 

Vi 


DC Input Diode Current 

or 

DC Input Voltage 


Vi = 0.5 
Vi = Vcc + 0.5 


-20 
20 
-0.5 to Vcc + 0.5 


mA 

mA 

V 


lOK 

Vo 


DC Output Diode Current 

or 

DC Output Voltage 


Vo= -0.5 
Vo = Vcc + 0.5 


-20 
20 
-0.5 to Vcc + 0.5 


mA 

mA 

V 


lo 


DC Output Source or 

Sink Current, Per Output Pin 




±15 


mA 


Ice or Ignd 


DC Vcc or Ground Current 




±20 


mA 


TSTG 


Storage Temperature 




-65 to +150 


°C 




* Absolute maximum ratings are those values beyond which damage to the device may occur. Functional operation under 
these conditions is not implied. 



AC Test Conditions 




Input Pulse Levels 


GND to 3.0 V 


Input Rise and Fall Times 


3 ns 


Input Timing Reference Levels 


1.5 V 


Output Reference Levels 


1.5 V 


Output Load 


See Figures 7 and 8 



Capacitance 



Symbol 


Parameter 


Max 


Unit 


Conditions 


ClN 


Input Capacitance 


7.0 


PF 


Vin = 0V 


COUT 


Output Capacitance 


5.0 


PF 


Vout = 0V 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 



Symbol 


Parameter 


74AC/ACT 


54AC/ACT 


74AC/ACT 


Units 


Conditions 




Typ 


Guaranteed Limit 




llN 


Maximum Input Current 




±0.1 


±10.0 


±1.0 


iik 


Vcc = Max 
Vin = Vcc, 


loz 


Maximum 3-State Current 




0.5 


10.0 


5.0 


HA 


High Z, Vcc = Max 
Vout = 0, Vcc 


ICCQ 


Supply Current, Quiescent 


0.50 


2.0 


10.0 


10.0 


mA 


Vcc = Max, Vin = V 


ICCD 


Supply Current, 12.4 MHz 
Loaded 


300 




325 


325 


mA 


Vcc = Max, f = 12.4 MHz 
Test Load: See Note 1 


ICCD 


Supply Current, 20 MHz 
Loaded 


325 




350 


350 


mA 


Vcc = Max, f = 20MHz 
Test Load: See Note 1 




Minimum HIGH Level 
Output 


4.49 


4.4 


4.4 


4.4 


V 


Vin = Vil or Vih 

Iout = -50 ,*A, Vcc = 4.5 V 


VOH* 


5.49 


5.4 


5.4 


5.4 


V 


Vin = Vil or Vih 

Iout = -50 fiA, Vcc = 5.5 V 






3.86 


3.70 


3.76 


V 


Ioh= -8mA,Vcc = 4.5V 






4.86 


4.70 


4.76 


V 


Ioh = - 8 mA, Vcc = 5.5 V 




Maximum HIGH Level 
Output 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih, 

Iout = 50 j*A, Vcc = 4.5 V 


Vol* 


0.001 


0.1 


0.1 


0.1 


V 


Vin = Vil or Vih, 

Iout = 50 /*A, Vcc = 5.5 V 






0.45 


0.50 


0.50 


V 


Iol = 8 mA, Vcc = 4.5 V 






0.45 


0.50 


0.50 


V 


Iol = 8 mA, Vcc = 5.5 V 


lOLD 


Minimum Dynamic Output 
Current 






32 


32 


mA 


Vcc = 5.5 V, Vold = 
2.2 V. See Note 2. 


lOHD 


Minimum Dynamic Output 
Current 






-32 


-32 


mA 


Vcc = 5.5 V, Vohd = 
3.3 V. See Note 2. 



Note 1: Test Load 50 pF, 500 ohm to Ground 

Note 2: Only one output loaded at a time, maximum duration of test 2 ms. 

*AII outputs loaded. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


54AC 


74AC 


Units 






Ta= -55°Cto +125°C 


Ta= -40°Cto +85°C 




Symbol 


1016-80 


1016-65 


1016-65 


1016-55 


Fig. 
No. 




Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 




tMUC 




3.3 
5.0 


















ns 


11 


tMC 


Clocked j/uftiply^ / 
Time "^ ; ) T ^ 




















ns 


11, 12 


tPDSEL 


MSPSELto '■>/// 
Product Out <; %y- 


*> 


7 
















ns 


11 


tPDP 


Output Clock to P 


5^ 


v / 


/ / J 


x l 












ns 


11 


tPDY 


Output Clock to Y 


3.3 
5.0 


^7 


/ /> i 














ns 


11 


tENA 


3-State Enable Time 2 


3.3 
5.0 






'*//, 


' / / 


I /> 








ns 


10 


tDIS 


3-State Disable Time 2 


3.3 
5.0 








i / I 


f / 


,y ' yl i 






ns 


10 


tHCL 


Clock LOW Hold 
Time CLKXY Relative 
to CLKMU 


3.3 
5.0 












"'"•" / 




1 I K 


ns 

1 


11, 12 


ts 


Setup Time 
X,Y, RND 


3.3 
5.0 


















-'"hs^ 


9, 11 


th 


Hold Time 
X, Y, RND 


3.3 
5.0 
















• 


ns 


9, 11 


tw 


Clock Pulse Width 
HIGH or LOW 


3.3 
5.0 


















ns 


11 




Note 1: To ensure that the correct product is entered in the output registers, new data may not be entered into the registers 

before the output registers have been clocked. 
Note 2: Transition is measured to ±500 mV from steady state voltage with loading specified in Figure 8. 

*Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 





Parameter 


Vcc* 

(V) 


54ACT 


74ACT 


Units 






Ta= -55°C to +125°C 


Ta= -40°C to +85°C 




Symbol 


1016-80 


1016-65 


1016-65 


1016-55 


Fig. 
No. 




Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 




tMUC 


Unclocked Multiply 
Time 


5.0 












80.0 




65.0 


ns 


11 


tMC 


Clocked Multiply 
Time 


5.0 












65.0 




55.0 


ns 


11, 12 


tPDSEL 


MSPSEL to 
Product Out 


5.0 












13.0 




13.0 


ns 


11 


tPDP 


Output Clock to P 


5.0 












20.0 




20.0 


ns 


11 


tPDY 


Output Clock to Y 


5.0 












20.0 




20.0 


ns 


11 


tENA 


3-State Enable Time 2 


5.0 












10.0 




10.0 


ns 


10 


tDIS 


3-State Disable Time 2 


5.0 












12.5 




12.5 


ns 


10 


tHCL 


Clock LOW Hold 
Time CLKXY Relative 
to CLKMU 


5.0 




















ns 


11, 12 


ts 


Setup Time 
X,Y, RND 


5.0 










5.5 




5.5 




ns 


9, 11 


th 


Hold Time 
X, Y, RND 


5.0 










1.0 




1.0 




ns 


9, 11 


tw 


Clock Pulse Width 
HIGH or LOW 


5.0 










3.5 




3.5 




ns 


11 



Note 1: To ensure that the correct product is entered in the output registers, new data may not be entered into the registers 

before the output registers have been clocked. 
Note 2: Transition is measured to ±500 mV from steady state voltage with loading specified in Figure 8. 

'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Figure 7: AC Output Test Load 



t=^y 



50pF== 



500ft 
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Figure 8: Output 3-State Delay Load 



£=©" 



50pF 



5000 



X 



50013 



OPEN 
2 x V 0H 



Figure 9: Setup and Hold Time 



DATA 
INPUT 



CLOCK 
INPUT 





Figure 10: 3-State Control Timing Diagram 




OUTPUT 
3-STATE 
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Figure 11: '1016 Timing Diagram 



OUTPUT Y 



CLKM 
CLKL 



tPWH 




^W^WWWWWWVVWM 



tPDSEL 



tPDP 



tMUC 



Figure 12: Simplified Timing Diagram — Typical Application 



CLK- 



tMC 



D- 



■D- P 



RECEIVE MSP OR LSP 

-I 



DATA 

TO X, Y 

REGISTERS 


DATA OUTPUT 

TO MSP, LSP 

REGISTERS 

tHCL 

H K- 

I 1 


, — | RECEIVE MSP OR LSP 




LJ 

DATA INPUT 

TO X, Y 
REGISTERS 


LJ i 

DATA OUTPUT 

TO MSP, LSP 

REGISTERS 
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54AC/74AC1017 • 54ACT/74ACT1017 

16 x 16 Parallel Multiplier 



Description 

The 'AC/'ACT1017 is a high-speed, low power 
16 x 16-bit parallel multiplier that is ideally suited 
for real-time digital signal processing applications. 
Fabricated using advanced FACT technology, the 
'AC/'ACT1017 offers a very low power alternative 
and exceptional performance. 

The 'AC/'ACT1017 is a pin and functional 
replacement for AMD's Am29517; the 'AC/'ACT1017 
operates from a single Vcc supply and is 
compatible with standard TTL logic levels. 

The 'AC/'ACT1017 performs the same mathematical 
functions as the 'AC/'ACT1016 but has a single 
clock, CLK, and three register enables making it 
ideal for microcoded applications. 

The architecture of the 'AC/'ACT1017 features one 
16-bit port d edica ted to the X input registers 
(enabled by ENX), one 16-bit I/O port used to load 
the Y input registers (controlled by ENY) and for 
displaying the Least Significant Product (LSP), and 
one 16-bit output port multiplexed between 
displaying the Least Significant Product (LSP) and 
the Most Significant Product (MSP). 

The I/O port direction is controlled by OEL and the 
output port 3-state control is controlled by OEM. 

The result is re gister ed if FT is LOW (all 32 register 
bits enabled by ENP) and unregistered if FT is held 
HIGH. 

Twos complement, unsigned magnitude and mixed 
mode multiplications are possible through the twos 
complement X and Y mode controls, Xm and Ym, 
respectively. These mode controls are registered, 
controlled by the input clock (CLK). 

Result rounding is controlled by the registered 
RND signal (controlled by CLK). Selection of one of 
the two rounding modes is determined by the FA 
signal. 



Connection Diagram 



X4pr 


\^> 


j64]X5 


Xsfj" 




M]X6 


X2[T 




^2]X7 


Xl|~4~ 




"eTlxa 


Xofs" 




"eo1x9 


oel[T 




"59IX10 


clk\T 




~58~1X11 


ENY[~8~ 




^7JX12 


Po, Yo [T 




"561X13 


Pi, Yi [jF 




"551X14 


P2, Y2 [Tr 




"54]X15 


P3, Y3 [IF 




"sal ENX 


p 4 , Y4 |jT 




"52IRND 


P5, Y5 |jT 




"5?1XM 


P6, Y6 |j5] 




"50] ym 


P7, Y7 [iT 




"49] Vcc 


Pa, Ya [TT 




Is] vcc 


P9, Ys rnr 




"47IGND 


Pio, YioRF 




jb]gnd 


P11. Yll[20" 


45 | MSPSEL 


P12, Yi2^r 




"44~1 FT 


P13, Y13E 




"4JlFA 


P14, Yl4f23~ 




"4210EM 


P15, Y15[2^ 




"4TIENP 


Po, Pie[25" 




J0JP31, P15 


P1, P17[26" 




IF] P30, P14 


P2, Pie[27" 




~38] P29, P13 


P3, P19|~28~ 




"37l P28, P12 


P4, P20 [jF 




le]P27, P11 


P5, P21 [»[ 




"35] P26, P10 


P6, P22 |1T 




"34l p 25 , P9 


P7, P23 [12" 




~33~| P24, P8 




Pin Assignment 
for DIP 
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• 16 x 16 Parallel Multiplier 

• Selectable Rounding Modes 

• Twos Complement, Unsigned Magnitude and 
Mixed Mode Multiplication 

• Pin and Functionally Compatible with Am29517 

• 'ACT1017 Interfaces Directly to TTL 

• 'AC1017 Provides Low Voltage, High-Speed 
Operation 

• Single Vcc Supply 

• ± 2000 V ESD Protection 

• High Drive 8 mA Outputs 

• Single Input Clock 



Logic Diagram 



XM X0 ■ X15 RND 



REGISTER I I REGISTER 



CLK- 
ENX- 



16 



YM Yo - Y15 
"16 



^> 



ENY- 



Pin Names 




X15 - Xo 


Multiplicand Data Inputs 


Y15 - Yo 


Multiplier Data Inputs 


CLK 


Input Clock 


ENX 


Register Enable, X15 - Xo 


ENY 


Register Enable, Y15 - Yo 


ENP 


Register Enable, MSP and LSP 


Xm, Ym 


Mode Control Inputs 


FA 


Format Adjust Control 


FT 


Format Transparent Control 


OEL 


3-State Enable, LSP Routing 


OEM 


3-State Enable, MSP Routing 


RND 


Round Control, MSP 


MSPSEL 


MSP Select 


P31 - P16 


MSP Outputs 


P15 - P0 


LSP Outputs 



FA- 



16 



16 



OEL 



-A 



MULTIPLIER ARRAY 



FORMAT ADJUST 



MSP 
REGISTER 



ENP- 



LSP 
REGISTER 



16 



MSPSEL - 



MULTIPLEXER 



Ordering Code: See Section 6 



OEM- 




Please note that this diagram is provided only for the 
understanding of logic operations and should not be used 
to estimate propagation delays. 
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Product Index and Selection Guide 




FACT Descriptions and Family Characteristics 





Ratings, Specifications and Waveforms 




Design Considerations 




Data Sheets 



Package Outlines and Ordering Information 



FGC Series Advanced 2-Micron CMOS Gate Array 



FAIRCAD™ Semicustom Design System 







CMOS Arrays Packaging Guide 




Field Sales Offices and Distributor Locations IE 




F/MRCHII-D 



Ordering Information/ 
Package Outlines 



The Product Index and Selection Guide in Section 1 
lists only the basic device numbers. This basic 
number is used to form part of a simplified 
purchasing code where the package type and 
temperature range are defined as follows: 



74AC 



XXX 



QR 



Temperature Range Family 

74AC = Commercial FACT 

54AC = Military FACT 

74ACT = Commercial TTL-Compatible 

Advanced CMOS 
54ACT= Military TTL-Compatible 

Advanced CMOS 



Device Type 



Package Code 

P = Plastic DIP 
SP = Slim Plastic DIP 
D = Ceramic DIP 
SD = Slim Ceramic DIP 
F = Flatpak 
L = Lead less Ceramic Chip Carrier (LCC) 
Q = Plastic Leaded Chip Carrier (PCC) 
S = Small Outline (SOIC) 



Temperature Range 

C = Commercial 
M = Military 



. Special Variations 

T= Devices shipped in 

7" reels 
X= Devices shipped in 
14" reels 

QR = Commercial grade 
device with burn-in 

TR = Commercial grade 
device with burn-in 
shipped in 7" reels 

XR = Commercial grade 
device with burn-in 
shipped in 14" 
reels 

QB = Military grade 
device with 
environmental and 
burn-in processing 
shipped in tubes 



Package 



Package Code 



Plastic DIP P 

Slim Plastic DIP SP 

Ceramic DIP D 

Slim Ceramic DIP SD 

Flatpak F 

Leadless Ceramic Chip Carrier (LCC) L 

Plastic Chip Carrier (PCC) Q 

Small Outline (SOIC) S 



Temperature Range 



Commercial 
-40°Cto +85°C 

Military 

-55 °C to +125°C 



Temperature Code 



M 



Package Outlines 

The package outlines indicated above are shown in the detailed outline drawings in this section. 
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14 Lead Plastic Dual In-Line Package 



Ordering Codes: 74ACXXXPC 
74ACTXXXPC 




vwww 



.070(1.778) 
.030 ( .762) 



L .310 (7.874) i 
.290 (7.366) 




.015 (.381) 
.008 (.203) 



.100(2.540)1 



L_ .350(8.890) _J 
~ NOM ~ 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, solder 
coated. Plastic is novolac epoxy. 

Package weight is 0.9 gram. 



16 Lead Plastic Dual In-Line Package 



Ordering Codes: 74ACXXXPC 
74ACTXXXPC 



.760(19.304) 
" .740(18.796) 




.025 (.635) _^ 

MAX "^ 



k J k* 



.070 (1 .778) 
" .030 (0.762) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, solder 
coated. Plastic is novolac epoxy. 



1.310 (7.874) _„ 
•^gO (7.366) 



SEATING 




PLANE 



.015(0.381) 
.008 (0.203) 



350 (8.890) _J 
NOM "~n 



Package weight is 0.9 gram. 
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20 Lead Plastic Dual In-Line Package 



Ordering Codes 


: 74ACXXXPC 
74ACTXXXPC 

.990(25.146) 




325 (8.255) 
290 (7.366) 








.970 (24.638) 


Index 
/~ Area 






10 ||p 1: 

11 ^^26 


/ ♦ 

.260 (6.604) 
.240 (6.096) 








.023 (0.585) _J L J L -070 (1 .778) 

.014(0.355) Ir n ^.030(0.762) 




i 


.( 


320 (0.508) 
MIN 






.200 (5.080) 


fc 




I 




MAX 


iDDDDnnnnnr 


\ SEATING f( 


I 


| .015(0.381) 
\r- .008 (0.203) 


t 




.jtWum 


A PLANE // 

^..040(1.016) 

NOM ' 


^15° 
0° 


.150(3 


.810) 
.175) 


JL 4 


I 


.125 (3 


350 (8.890 
NOM 


1 




| .100(2.540)1 







Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, solder 
coated. Plastic is novolac epoxy. 

Package weight is 1.2 grams. 



24 Lead Plastic Dual In-Line Package 



Ordering Codes: 74ACXXXPC 
74ACTXXXPC 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 



1.260 (32.004) _ 
1.240(31.496) 



^AA/V\/\AAAA/Y\ 




.200 (5.080) 
MAX 



VOTWWWOTV^ 

_J L_ .070(1.778) 
^ r ~ .030 ( .762) 



.020 (0.508) 
MIN 

— j- SEATING 
f PLANE 



.150 (3.81 0)_^ 
.125(3.175)"^ 





.015(0.381) 
.008 (0.203) 



.100 (2.540) 



JL .023 (0.585) 
^r^ .014 (0.355) 



I .700(17.780) J 
r*" MAX "n 



Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 4.0 grams. 



6-5 



24 Lead Slim (0.300" Wide) Plastic Dual In-Line 



Ordering Codes: 74ACXXXSPC 
74ACTXXXSPC 



_ 1.260 (32.004) _ 
1.240(31.496) 



nnnnnnnnnnnn 



Index 
Area 



uuuuuuuuuuuu 




.070(1. 778) _ 
.030 (0.762) 



.330 (8.382) 
.290(7.366) "| I 



75) 
,921) 




Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 1.8 grams. 



.100(2.540) "| 



28 Lead Plastic Dual In-Line Package 



Ordering Codes: 74ACXXXPC 
74ACTXXXPC 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 



/SA/W\/SA/\/VS/\ 



.560(14.224) 
.520(13.208) 



1.480(37.592) 
1.380(35.052) 



wvwwwwww 




.200(5.080) MAX 



.160(4.064) 1 

.125(3.175) 1-100(2-540) I 



L_ .070(1.778) 
I .030 (0.762) 



.020 (0.508) 




MIN 



.023 (0.585) 
.014 (0.355) 



.650(16.510) 
.550(13.970)" 



.015(0.381) 
.008 (0.203) 



.750 (19.050) _ 
.550(13.970) 



Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 4.2 grams. 
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40 Lead Plastic Dual In-Line Package 



Ordering Codes: 74ACXXXPC 
74ACTXXXPC 



. 2.100(53.350) 

" 2.000(50.800) * 



_J L_ .070 (1.778) 
.030(0.762) 



Index 
Area 



.560(14.224) 
.520(13.208) 




I .100 (2.540) I .023 (0.585) 

1 x —* .014(0.355) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 6.5 grams. 



14 Lead Ceramic Dual In-Line Package 



Ordering Codes: 74ACXXXDC 
74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 




,070 (1 .778) 
,030 (0.762) 



i_.320(8.128) H 
290(7.366) 



.200(5.080) =7 
MAX 



.200 (5.080) 
.125(3.175) 




.060(1.524) 
.015(0.381) 

_i_ 



~r 



| .100(2.540) 



Hlr- 

.023 (0.585) 
.014(0.355) 




.015 (0.381) 
' .008 (0.203) 



L .375 (9.525) _J 
^ NOM ^ 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 2.0 grams. 
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16 Lead Ceramic Dual In-Line Package 



Ordering Codes: 74ACXXXDC 
74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 



.785(19.939)- 
MAX 



h ft ft ft ft ft ft ft 




Index 
Area 



.310 (7.874) 
.220 (5.588) 



FWWVW" 

_J L_ .070(1.778) 
.030 ( .762) 



i .320(8.128)^1 
290(7.366) 



.060 (1 .524) 
.015(0.381) 

^SEATING ) 

t PLANE J 



15° 
^- 0° 

..375 (9.525) _J 
NOM ~ 



.015(0.381) 
.008(0.203) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 2.2 grams. 



20 Lead Ceramic Dual In-Line Package 



Ordering Codes: 74ACXXXDC 
74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 



1.060 (26.924) _ 
MAX 



10 

11 20. 



Index 
Area 



r 

.310 (7.874) 
.220 (5.588) 

L 



Tl- 



.200 (5.080) 
MAX 



,070(1.778) 
,030 (0.762) 



.060(1.524) 
.015(0.381) 

*- S EATING 

Tplane 



.200(5.080) I I 
.125(3.175) — H k| 

[.100(2.540)1 



.023 (0.585) 
.014(0.355) 



.320(8.128) 
.290 (7.366) 



•^M 



.375 (9.525) 
NOM 



.015 (.381) 
.008 (.203) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 2.4 grams. 
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24 Lead Ceramic Dual In-Line 



Ordering Codes: 74ACXXXDC 
74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 



1.290 (32.766) _ 
MAX 



{\{\f\f\f\f\t S f\f\ { \(\£\JL 



m 



13 ^24; 



Index 
' Area 



.610(15.494) 
.500(12.700) 



.070 (1.778) J L_ 
.030(0.762)^ ~ 



.225(5.715) 
MAX 



.075 (1 .905) 
.015(0.381) 




.200(5.080) I I 
.120(3.048) ~n r~ 



+ 



.100 (2.540) 



.023 (0.585) 
.014(0.355) 



.620(15.748) 
.540(13.716) 



V 



15° 
* 0° 



.015(0.381) 
.008 (0.203) 



L -J 

l ^.750(19.050) 1 
MAX 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 6.8 grams. 



24 Lead Slim (0.300" Wide) Ceramic Dual In-Line 



Ordering Codes: 74ACXXXSDC 
74ACTXXXSDC 
54ACXXXSDM 
54ACTXXXSDM 



. 1.290 (32.766)_ 
MAX 



.310 (7.874) 
.220 (5.588) 



rtrtrtfirtrtrtrtrtr") 



13 



,023 (.585) _J .070(1 .778) _ I 

""•"1 1 non /r\ 7ro\ ~*1 r*~ 




.011 (.355)" 



.030 (0.762) 



.320 (8.128) ^ 
.290 (7.366) r~ 




Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 3.9 grams. 



.015(0.381) 
.008 (0.203) 
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28 Lead Ceramic Dual In-Line Package 



Ordering Codes: 74ACXXXDC 
74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 



1.470 (37.338) _ 
1.450(36.830) 



flrtrt rtft fVSfl fl flfl flr^ 



V, 
J5 28; 

vvwwvwwwv 




Index 
Area 



.540(13.716) 
.514(13.055) 



.070(1 .778) _ 
.030 (0.762) "^ 




.225(5.715) 
MAX 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 7.5 grams. 



t 








155 (3.S 
125(3.1 


37) 

75) -* 


V 




| .100(2.540) | 



.015(0.381) 
.008 (0.203) 



L .750(19.050) _J 
MAX ' 



.023 (0.585) 
.014(0.355) 



40 Lead Ceramic Dual In-Line Package 



Ordering Codes: 74ACXXXDC 
74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 




Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 12.0 grams. 
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64 Lead Side Brazed Dual In-Line Package 



Ordering Codes: 74ACXXXDC 
74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 



-3.100(78.740) REF 



i h .wo (1 



.065(1.651) .065(1.651) 

.016) .030 (.762) 



.065 (1.651) 
.035 (.889) 




.023 (.584) 
.015 (.381) 



.160 (4.064) 
.100 (2.540) 



.175 (4.445) 
.125 (3.175) 



[ rrn rm rm rm rm rm rm rm rm irn rm im rm 



m i ii " ' " I " ii i ■ i f m i m i 





.025 (.635) FILLET 
ALLOWED 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling dimen- 
sions: Inches. Dimensions are 
typical unless otherwise specified. 

Notch or Lead One ID shall be 
within index area. Metallization in 
notch may be electrically active. 

Leads are Kovar or alloy 42 with 
gold tin or solder coating. 
Substrate is 90% alumina (black). 
Lid is Kovar sealed with gold tin 
solder. 



Package weight is 16.0 grams. 
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14 Lead Small Outline Integrated Circuit (SOIC) 



Ordering Codes: 74ACXXXSC 
74ACTXXXSC 



.158(4.000) 
.149(3.800) 



.245(6.200) 
.228(5.800) 



LI 



nnnnnn 



A 



uuuuuuu 



/-> 





^ .069(1.750) 

T-^y\ .053(1.350) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.14 gram. 



16 Lead Small Outline Integrated Circuit (SOIC) 



Ordering Codes: 74ACXXXSC 
74ACTXXXSC 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 



-R 

158(4.000) 
.149(3.800) 



nnnnnnn 



m 



o 



UULIUULIUU 



Index 
f~ Area 




.010(0.250) 
.007(0.190) 






.050(1.270) 
.015(0.400) 



.020 (0.500) 
.009 (0.250) 



^ 



^S 



\^ 



Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

053(1.350) Package weight is 0.16 gram. 
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16 Lead (0.300" Wide) Small Outline 
Integrated Circuit (SOIC) 



Ordering Codes: 74ACXXXSC 
74ACTXXXSC 



JUL 



HULL 



|Q| .004(0.10271 



| .040(1.270)1 



JU 



v£& 



/~ Area 



T—4 .013(0.320) s-X- 

— I .009(0.230)//+- 



11 

-—^.050(1.2 



.uua (o.zt>o) 



?\ .092 (2.3! 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.46 gram. 



20 Lead Small Outline Integrated Circuit (SOIC) 



Ordering Codes: 74ACXXXSC 
74ACTXXXSC 



nnnnnnnn n n 




uuuuuuuuuu 




.013(0.320) / 
.009(0.230) S7\ ~ 

- — ** .050/1.2 






Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.55 gram. 
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24 Lead Small Outline Integrated Circuit (SOIC) 



Ordering Codes: 74ACXXXSC 
74ACTXXXSC 



nnnnnnnnnnn 



I 



s- 



uuuuuuuuuuu 



\C2& -004 (0-102) I 




.013(0.320) A 

.009 (0.230) fr\ 

~*\050 (1.270) 
.015(0.400) 



f 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.66 gram. 



28 Lead Small Outline Integrated Circuit (SOIC) 



Ordering Codes: 74ACXXXSC 
74ACTXXXSC 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 



.300 (7.600) 
.291 (7.400) 



.420(10.650) 
.393(10.000) 



nnnnnnnnnnnn 



I 



uuuuuuuuuuuuuu 



IQj .004 (O.T02)l 



Hffi 



I .050(1.270)1 - 



J □ □ U a c 



JL 



3 



3 (0.320) / 

19(0.230) f A 



i 



k 



Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.77 gram. 



.105(2.650) 
.092 (2.350) 
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20 Lead Plastic Chip Carrier (PCC) 



Ordering Codes: 74ACXXXQC 
74ACTXXXQC 



.048(1 .220) _ 
.042(1.066) 



J_ 



I .050 (1 .270")~l 



£ 



.395 (10.033) .„ 
.385 ( 9.779) au 



.032(0.813) '- 
.026(0.660) [~ 



-n n n n n 



_U u U U LJ 



356 (9.043) cq 
350 (8.890) ' 



" ■ .048 (1 .220) 
.042(1.066) 




"' .056(1.423) 
,042(1.066) 




][.020 (0.508) MIN 



.045(1.143) RAD 
.025(0.635) " MU 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.7 gram. 



28 Lead Plastic Chip Carrier (PCC) 



Ordering Codes: 74ACXXXQC 
74ACTXXXQC 



U 



.050(1.270) 



.495(12.573) so 
.485(12.319) u " 



.032(0.813) T 
.026 (0.660) L 



.180(4.572) 

.165(4.191) "I 

.120(3.048) 
.090 (2.286) 



I Q |.004(0.102)1 - 



.048(1. 220) _ 
.042(1.066) 



nnnnnnn 



_u u u u u u u 



_. 456 (11.583) so . 
.450(11.430) w " 

.056(1.423) 

.042(1.066) 




"X 



.045(1.143) RAD 
.025(0.635) RAD 



~T . 056 (1.423) 
| .042(1.066) 



£ 5 



vJuuUl fl tul f w t - 020 (0 - 508) Mm 



.430(10.922)_ 
.390 ( 9.906) 



.021 (0.534) 
".013(0.330) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 1.1 grams. 
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44 Lead Plastic Chip Carrier (PCC) 



Ordering Codes: 74ACXXXQC 
74ACTXXXQC 



/ ■? ( |.050f|.27|) \ f 

— ' * '--' -^;y i t 

»5<17.65® «,* •*, u #r 



.695 (17.833) -*" 

.605(17.399) Y' 



U I 

.032(0.813) r 
.026(0.660) L 

j_3 



T 



"nnnnnnnnnnn 



_LJ L_l l_l LJ l_l L_J l_J l_J l_l L_l L_l 






Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

J^tcfi or Lead One ID shall be 

/vprthiti inde*x jirea* x 

J2?ad| are 1 c4pc^s^ojL ^ithefl^n 
pla|e|l of aptder. ^fateq. $)#&)& is 

novo4c/eloxy.| f \ v / 



.120 (3.048) 
.095 (2.286) 

I C^. I.004 (0.102)] * 



5&-1S! "AD- 



6(1.423) ,, 

2(1.066) H 



_J I .021 (0.534) 
.013(0.330) 



■*— .056(1.423) 
.042(1.066) 

i 




~T .180(4.572) 
I .165(4.191) 



Package weight is 2.3||rims. 



52 Lead Plastic Chip Carrier (PCC) 



Ordering Codes: 74ACXXXQC 
74ACTXXXQC 



n0S0(1-27( 



.795 (20.193'P* I . 
.785(19.939) "E 

.032 (0.813) \z 
.026 (0.660) L 

1 c 
zrzc 

C 

c 



an 



.048(1 .220) _ 
.042(1.066) 



nnnnnnnnnnn 



V 



.756 (19.21) e , 
~.750 (19.05) 5I 



1 

3 
3 

1j 



.uuuuuuuuuuuuu 



-.048(1.220) 
..042(1.066) 



'H 

3 
3 

3 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

/tj§|ds are copper alloy, either tin 
yrtlajted ojfS&Maj^coated. Plastic is 

■ r|o\|olac epoxy* 

"^cj^a^ /mmJqti^Is' 3.| |ram^ 



|^|.004(0.102)| - 



.200 (5.080) J 

.165 (4.191) .130 (3.302) 
I .090 (2.286) 



.045(1.143) R . D _ 
.025 (0.635) RAO 



.056 (1 .423) _ 
.042(1.066) 



.021 (0.534) _J |„ 
013(0.330) , 73 o (18 ,54 2 ) 
.690 (17.526) 




-T .056 (1.423) 
_t. 042 (1.066) 
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68 Lead Plastic Chip Carrier (PCC) 



Ordering Codes: 74ACXXXQC 
74ACTXXXQC 






.048 (1.220) _ 
.042(1.066) 






zy/L 



.995 (25.27: 
.985 {25.01/ 



w 41 



"nnnnnpnnnnnnnnnnn 



c 
c 
c 
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r 
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c 

IT 



-1 .048 (1 .220) 
=j .042(1.066) 

D 

=> 1 
J I 



-UUUUUUUUUUUUUUUUU 

.956 (24.283) cr . 

.950(24.130) &u 



w$A i . 



^Jnd»_«Are< 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
^!4e| or s^Rtefeqoated. Plastic is 
/fovjoljac epoxy*. :* 

Package weight is 4.7 §rams. 



| £^|.004(0.102)| — 



130(3.302) 
-" (2.286) 



.045(1.143) „ 
.025 (0.635) M 



.056(1.423) 
.042(1.066) 



_J I .021 (0.534) 
^~ .013(0.330) 



1 



.056(1.423) 
.042(1.066) 



JT .200(5.080) 
r^ 50 | ' .165(4.191) 



.020 (0.508) MIN 



84 Lead Plastic Chip Carrier (PCC) 



Ordering Codes: 74ACXXXQC 
74ACTXXXQC 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 



50 (|270)| 

«t4 



332 (0.812) r 

326 (0.660) r: 

TYP L 

N 



fi nnnnnnnnnnnnnnnnnnnn 



uuuuuuuuiJLJUUUUUUUUUUU 




Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

^ea|ls are copper alloy, either tin 
' pljatjsd or JTdldei;eoated. Plastic is 
/novolac epoxy. 

lP^c|ag^ ^m*5it^6.4g|^Fh§/' 
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20 Terminal Ceramic Leadless Chip Carrier (LCC) 



Ordering Codes: 74ACXXXLC 
74ACTXXXLC 
54ACXXXLM 
54ACTXXXLM 



.020(0.508) X 45° 
REF 




.015(0.381) 
Comer Terminals 




Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Terminal One is indicated by 
elongated metallization on 
package bottom. 

Terminals are coated with gold, 
tin or solder. Package is 90% 
minimum alumina (black); lid is 
solder seal metal. 

Package weight is 0.5 gram. 



28 Terminal Ceramic Leadless Chip Carrier (LCC) 



Ordering Codes: 74ACXXXLC 
74ACTXXXLC 
54ACXXXLM 
54ACTXXXLM 





Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Terminal One is indicated by 
elongated metallization on 
package bottom. 

Terminals are coated with gold, 
tin or solder. Package is 90% 
minimum alumina (black); lid is 
solder seal metal. 

Package weight is 0.8 gram. 
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44 Terminal Ceramic Leadless Chip Carrier (LCC) 



Ordering Codes: 74ACXXXLC 
74ACTXXXLC 
54ACXXXLM 
54ACTXXXLM 




TYP 
.025 ± .003 

(0.635 ± 0.080) 



-H --.003 (0.077) MIN 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Terminal One is indicated by 
elongated metallization on 
package bottom. 

Terminals are coated with gold, 
tin or solder. Package is 90% 
minimum alumina (black); lid is 
solder seal metal. 

Package weight is 1.7 grams. 



Cerpak 




Standard carrier loading locates 
Lead One of the device adjacent 
to the side with the double notch, 
mark side up. 

Standard carriers are one-piece 
designs for 14, 16, 20 and 24 lead 
Cerpaks. 

Carriers are molded of 
polysulfone, capable of 
withstanding normal IC handling 
over the temperature range of 
-55°Cto +150°C. 
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14 Lead Ceramic Flatpak 

Ordering Codes: 54ACXXXFM 
54ACTXXXFM 



.015(0.381) Index Area 
.008 (0.203) \ 



"^ 






.390 (9.906) 
MAX 



.019(0.483) 
.010 (0.254) 



.050(1.270) | 




.085(2.159) 
.045(1.143) 
i 



1 f 

.040(1.016) ' 

.010(0.254) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index Area, or a tab shall 
be on Lead One. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.4 gram. 



16 Lead Ceramic Flatpak 



Ordering Codes: 54ACXXXFM 
54ACTXXXFM 

Index Area — . 
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.003 (0.076) 
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L J 

.370(9.398) 
.250(6.350) -gjl 


(2.159) 
(1.143) 


♦ 




. \ 




T~ 




■ 


^_ -285 (7 
.245 (e 


.239) 
.223) 


.040(1.016 
.010(0.254 


) 
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Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index Area, or a tab shall 
be on Lead One. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.4 gram. 
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20 Lead Ceramic Flatpak 

Ordering Codes: 54ACXXXFM 
54ACTXXXFM 



.050(1.270) I 



.019(0.483) 
.015(0.381) 

1 



r 



.370 (9.398) 
.250 (6.350) 



J 



.006(0.153) 
.003 (0.076) 



± 



J 



.300 (7.620) 
.245 (6.223) 



.540(13.716) 
MAX 



.370 (9.398) 
" .250 (6.350) 



± 



♦ 



~i r 

.040(1.016) 
.010(0.254) 



092 (2.337) 
.045(1.143) 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index Area, or a tab shall 
be on Lead One. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.6 gram. 



24 Lead Ceramic Flatpak 

Ordering Codes: 54ACXXXFM 
54ACTXXXFM 



Notes 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 



.050(1.270) 



.019 (0.483) _i_ 
.015 (0.381 ) "J" 



.370(9.398) I 
.250 (6.350) 1 



_, .640 
_ (16.256) 
MAX 



.370 (9.398) 
\ 250 (6.350) 



.090 (2.286) 
.045(1.143) 



.006 (0 
.003 (0 



■J53J L. 420 (10.668) I 

.076) r- 360( 9. 144 )-*l 



~i r 

.040(1.016) 
.010(0.254) 



Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index Area, or a tab shall 
be on Lead One. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.8 gram. 
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FGC Series 

Advanced 2-Micron CMOS 

Gate Array Family 



Description 

The FGC Series is an advanced, high performance 
CMOS gate array family designed for LSI 
implementation of existing discrete logic systems 
and new designs requiring high density and low 
power. With up to 8000 gates and high I/O to gate 
ratios, the FGC family offers single gate array 
solutions to a wide variety of digital logic 
applications. Table 1 summarizes the important 
characteristics of this gate array family. 

Designed with true 2-micron design rules, the FGC 
Series is fabricated on an advanced, dual metal, 
oxide isolated, fully implanted CMOS process. 
Effective channel lengths of 1.3 microns coupled 
with reduced junction area capacitance allows 
system clock speeds up to 50 MHz. Internal gate 
propagation delays range from 1.1 ns typically to 
1.9 ns worst case industrial and 2.0 ns for military 
operation. 1 Operating from a single 5 V power 
supply, these arrays exhibit extremely low power 
dissipation, typically 20 ^W/gate/MHz. 

FGC Series Features 

• 500, 1200, 2400, 4000, 6000 and 8000 Gates 

• True 2-micron Silicon Gate CMOS Technology 

• High Performance— Typical Internal Delays 1.1 ns 
•8 mA Output Drive Current Standard 

• Low Power Dissipation— Typically 
20 /iW/gate/MHz 

• Selectable CMOS or TTL I/O 

• No Internal Cells Required for I/O Buffer 

• Single 5 V Power Supply 

• On-Chip Testability Features (Except FGC0500) 

• Wide Choice of Package Pin Counts and Styles 

• Complete Integrated CAD Support 

• Second Source— VLSI Technology, Inc. 



1 2-input NAND. Fanout = 2, typical interconnect metal 

Additional conditions include: 

Industrial: Vdd = 4.5 V, Tj = 85°C, worst case process 

parameters 
Military: Vdd = 4.5 V, Tj = 125°C, worst case process 
parameters 



Array Organization 

The general layout of the FGC6000 can be seen in 
Figure 7-1. Electrical components are organized 
into structural features called cells. Macro circuits, 
which are the basic building block of logic design, 
are comprised of one or more cells. 

All FGC Series arrays use the same basic internal 
cell and I/O cell structure. Thus the same macros 
can be used throughout the FGC family. 

The bussing structure for the FGC Series isolates 
the I/O cells from the internal array. Both the Vdd 
and Vss bus surround the array in second metal 
(dual-layer metal process) and are brought into the 
internal array area via a power rail structure. Each 
cell is connected to the power rail through the 
substrate which reduces the resistance and 
internal latch-up susceptibility. 

Figure 7-1: FGC6000 Die 





...... „ „„. **>4i*fg&'# : •?=• ; 
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Table 7-1: FGC Gate Array Family 





FGC0500 


FGC1200 


FGC2400 


FGC4000 


FGC6000 


FGC8000 


Total Cells 


360 


792 


1728 


2640 


4000 


5358 


Equivalent Gates 2 


540 


1188 


2592 


3960 


6000 


8037 


Input Only 





27 


39 


47 


55 


63 


Inputs/Outputs 


40 


46 


70 


86 


106 


118 


Total I/O 


40 


73 


109 


133 


161 


181 


Power Pins 


4 


8 


8 


8 


8 


16 


Testability Pins 





3 


3 


3 


3 


3 


Total Pins 


44 


84 


120 


144 


172 


200 



! An equivalent gate is defined as one 2-input NAND. 



Internal Cell Description 

The basic internal cell of the FGC Series is shown 
in Figure 7-2. The cell consists of six transistors; 
three p-channel and three n-channel. The cell 
employs a bent gate pattern to optimize 
performance and minimize die size. Logic functions 
implemented with a single cell include two 
inverters, an inverter and a transmission gate, a 
two-input NAND or NOR and an inverter, and a 
three-input NAND or NOR. 

Internal cells are preconnected to form macros, the 
basic logic element from which a design is 
implemented. The FGC Series shares a common 
macro library, which consists of most 7400 series 
logic functions. Additionally, macros to support 
enhanced testability design methodologies, such 
as scan test, are also available. Table 4 
summarizes AC performance of commonly used 
macros. 

Internal Cell Features 

• 6-transistor cell (3 p-channel, 3 n-channel) 

Greater routing efficiency over 4-transistor cell 
designs 

• Single cell logic functions 

Two single inverters 
Inverter and transmission gate 
2-input NAND or NOR and inverter 
3-input NAND or NOR 



Figure 7-2: FGC Series Internal Cell 
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• Bent gate pattern 

Reduces junction capacitance 

15% area reduction over standard design 
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I/O Buffers 

All l/Obuffers contain built-in flexibility to allow 
both standard totem pole or 3-state output options 
without utilizing any internal cells. Additionally, 
each input can be individually programmed for 
either CMOS or TTL interface. This feature is 
available as a macro option, and is easily specified 
in the initial stages of logic design. Typical 
performance of input and output buffers is shown 
in Tables 5 and 6. The buffers have been designed 
to source or sink 8 mA (10 mA for FGC0500) across 
the industrial temperature range and 6 mA (8 mA 
for FGC0500) across the military range. 



Figure 7-4: Input Protection 




There are two cell types, input only and 
input/output, which are interspersed around the 
array (see Figure 7-3). Advantages of this 
configuration includes increased l/Os for a given 
gate count, reduced signal lengths and improved 
routability. 

Input Protection 

Input protection is incorporated into all I/O macros. 
As illustrated in Figure 7-4, dual Vdd and Vss guard 
rings effectively reduce parasitic betas by providing 
recombination paths for minority carriers. This 
guard ring approach protects against up to 1200 V 
of static discharge. 

Figure 7-3: I/O Buffer Layout 
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Table 7-2: Absolute Maximum Ratings Chart 



Symbol 


Parameter 


Range 


Unit 


Vdd 


Supply Voltage 


-0.5 to +6 


V 


Vi 


Input Voltage 


-0.5 to Vdd +0.5 


V 


h 


DC Input Current 


±20 


mA 


TSTG 


Storage Temperature 
Ceramic Package 
Plastic Package 


-65 to +150 
-40 to +125 


°C 


Ta 


Ambient Temperature Under Bias 3 
Military 
Commercial/Industrial 


-55 to +125 
-40 to +85 


°C 


Tl 


Lead Temperature 
(Soldering, 10 seconds) 


300 


°C 



3 Junction temperature not to exceed ambient temperature by more than 20°C 

Stresses greater than those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only; operation of the device at any condition above those indicated in the 
operational sections of these specifications is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 



Table 7-3: DC Characteristics (Vdd =5.0 V ± 10%, Ta = -55°C to +125 °C, unless otherwise specified) 



Symbol 


Parameter 


Min 


Max 


Unit 


Conditions 


VlH 


Input HIGH Voltage 4 
CMOS Input 
TTL Input (Industrial) 
TTL Input (Military) 


3.15 

2.0 

2.25 


Vdd 
Vdd 
Vdd 


V 


Guaranteed Input HIGH Voltage 
Ta = 125°C, Vdd = 4.5 V 
Ta = 0°C, Vdd = 5.25 V 
Ta= -55°C, Vdd = 5.5 V 


VlL 


Input LOW Voltage 4 
CMOS Input 
TTL Input 


-0.5 
-0.5 


1.35 
0.8 


V 


Guaranteed Input LOW Voltage 


VOH 


Output HIGH Voltage 
OB01F(FGC0500) 

Other Output Buffers 


Vdd -0.05 




V 


Ioh = - 1 pA, Ta = 125°C, Vdd = 4.5 V 




3.7 




V 


Ioh = - 10 mA, Ta = 85 °C, Vdd = 4.5 V 
Ioh = - 8 mA, Ta = 125 °C, Vdd = 4.5 V 




3.7 




V 


Ioh = - 8 mA, Ta = 85 °C, Vdd = 4.5 V 
Ioh= -6 mA, Ta = 125°C, Vdd = 4.5 V 


Vol 


Output LOW Voltage 
OB01F(FGC0500) 

Other Output Buffers 




0.1 


V 


Iol=1 txA, Ta = 125 °C, Vdd = 4.5 V 






0.4 


V 


Iol=10 mA, Ta = 85°C, Vdd = 4.5 V 
Iol = 8 mA, Ta=125°C, Vdd = 4.5 V 






0.4 


V 


Iol = 8 mA, Ta = 85°C, Vdd = 4.5 V 
Iol = 6 mA, Ta = 125°C, Vdd = 4.5 V 
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Table 7-3: DC Characteristics, continued 

(Vdd=5.0 V ± 10%, Ta = -55°C to +125 °C, unless otherwise specified) 



Symbol 


Parameter 


Min 


Max 


Unit 


Conditions 


llN 


Input Leakage Current 


-10 


10 


fiA 


Vin=Vdd or GND (Without Pullup Resistor) 


loz 


3-State Output 
Leakage Current 


-10 


10 


fiA 


Vout=Vdd or GND 


ClN 


Input Capacitance 




5 


PF 


Excluding Package 


COUT 


Output Capacitance 




5 


PF 


Excluding Package 


Cl/O 


Transceiver Capacitance 




5 


PF 


Excluding Package 



4 Vih and Vil are steady state specifications and are specified with respect to the device ground pin. All functional tests are 
performed using additional margins to account for AC noise. 



AC Characteristics for Selected Macros 





Typical Propagation 
Delay (ns) 


Worst Case Propagation Delay (ns) 


Table 7-4: Internal Cell 


Commercial/Industrial 5 


Military 6 




Cells 


Description 


Symbol 


Fanout = 2 


Fanout 


Fanout 


Macro 


2 


4 


2 


4 


INV11 


1 


2 1x Inverters 


tPLH 
tPHL 


1.1 
0.4 


2.1 
0.9 


3.3 
1.3 


2.2 
0.9 


3.5 
1.5 


NA02 


1 


2-lnput NAND 


tPLH 
tPHL 


1.4 
0.8 


2.5 
1.8 


3.8 
2.7 


2.8 
1.9 


4.1 
2.9 


NA04 


2 


4-lnput NAND 


tPLH 
tPHL 


1.7 
1.9 


3.3 
4.0 


4.6 
5.7 


3.7 
4.4 


5.1 
6.3 


NOR02 


1 


2-lnput NOR 


tPLH 
tPHL 


1.9 
0.6 


4.1 
1.2 


6.4 
1.7 


4.5 
1.4 


7.0 
1.9 


NOR04 


2 


4-lnput NOR 


tPLH 
tPHL 


4.3 
0.7 


9.7 
1.4 


14.2 
2.0 


10.8 
1.5 


15.7 
2.1 


DFP01 


4 


D Flip-Flop (Clock-Q) 


tPLH 
tPHL 


2.6 
2.1 


5.4 
4.2 


6.5 
4.8 


5.9 
4.7 


7.2 
5.3 


DFP04 


6 


D Flip-Flop with Set, 
Reset (Clock — Q) 


tPLH 
tPHL 


3.1 
3.2 


6.4 
6.4 


7.6 
6.9 


7.0 
7.1 


8.2 
7.8 




5 Vdd=4.5 V, Tj=85°C, Worst Case Process, Worst Case Wirelength. 

6 Vdd=4.5 V, Tj=125°C, Worst Case Process, Worst Case Wirelength. 
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Typical Propagation 
Delay (ns) 


Worst Case Propagation Delay (ns) 


Table 7-5: Input Buffer 


Commercial/Industrial 5 ' 7 


Military 6 ' 7 




Description 


Symbol 


Fanout=2 


Fanout 


Fanout 


Macro 


2 


4 


2 


4 


IOC011F 


CMOS with Pullup, FGC0500 


tPLH 
tPHL 


1.9 
2.2 


3.5 
3.9 


4.0 
4.5 


3.6 
4.2 


4.3 
4.9 


IOT011F 


TTL with Pullup, FGC0500 


tPLH 
tPHL 


1.5 
2.1 


4.1 
6.3 


4.9 
7.1 


4.4 
7.1 


5.2 
8.0 


IOC011 


CMOS with Pullup 


tPLH 
tPHL 


1.9 
2.0 


2.4 
3.6 


3.0 
4.0 


2.7 
3.8 


3.3 
4.3 


IOT011 


TTL with Pullup 


tPLH 
tPHL 


2.6 
2.9 


3.6 
4.3 


4.1 
5.1 


3.9 
5.0 


4.5 
5.8 



r CMOS Input tr, tf = 5 ns, FAST™ Input tr, tf = 2.5 ns. 





Typical Propagation 
Delay (ns) 


Worst Case Propagation Delay (ns) 


Table 7-6: Output Buffer 


Commercial/Industrial 5 


Military 6 




Description 


Symbol 


Capacitive 
Load =15 pF 


Capacitive Load (pF) 


Capacitive Load (pF) 


Macro 


15 


50 


100 


15 


50 


100 


OB01F 


High Drive, FGC0500 


tPLH 
tPHL 


2.0 
2.6 


3.6 
4.6 


6.0 
6.7 


9.5 
9.7 


3.7 
5.0 


6.1 
7.1 


9.6 
10.1 


OB03F 
OB04F 


3-State, FGC0500 
Standard, FGC0500 


tPLH 
tPHL 


2.5 
2.8 


5.0 
5.2 


8.1 
8.0 


12.6 
12.0 


5.4 
5.6 


8.9 
8.4 


13.9 
12.4 


OB03 
OB04 


3-State 
Standard 


tPLH 
tPHL 


3.3 
4.2 


6.0 
6.5 


9.1 
9.3 


13.6 
13.3 


6.6 
7.1 


10.1 
9.9 


15.1 
13.9 



5 Vdd=4.5 V, Tj=85°Q Worst Case Process, Worst Case Wirelength. 
8 Vdd=4.5 V, Tj=125°C, Worst Case Process, Worst Case Wirelength. 



Figure 7-5: Capacitance Estimate for FGC 
Series internal Macros 




Total Capacitance with 
Worst Case Wirelengths 



Total Capacitance with 
Typical Wirelengths 



Capacitance due to 
Fanout only 



The figure illustrates variations of 
capacitance due to fanout and wirelength of 
an estimated average of internal cell macros. 
Typical wirelengths are based on an 
assumption of 15 mils length per 
connection, 30% first-layer and 70% second- 
layer metal routing. Worst case wirelengths 
assume 30 mils length per connection with 
50% first-layer and 50% second-layer 
metallization. 
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Testability Features 

Incorporated into the FGC Series (excluding the 
FGC0500) is a range of features to enhance design 
testability and simplify device testing. Three 
dedicated pads are located on each gate array, 
which may be bonded out to access three types of 
tests: output buffer parametric tests, DC functional 
tests, and an AC monitor test. A summary of each 
test is included in Table 7 and described more fully 
below. 

The output parametric tests allow DC data to be 
measured on all outputs by controlling the three 
input pins, TEST, TOE (Test Output Enable), and 
TDAT (Test Data). This feature avoids the need for a 
lengthy test program to force outputs into the 
correct state for parametric testing. 

System initialization can be greatly simplified by 
the JAM RESET feature. All flip-flops in a design 
can be simultaneously reset to zero, thereby 



avoiding long vector sequences to initialize a 
device into a known state. Alternately, scan testing 
is also supported, which among other features, 
allows the array to be initialized by serially writing 
data into each flip-flop. 

An on-chip ring oscillator is provided as an 
indicator of AC performance of each device. The 
frequency is monitored by Fairchild at the wafer 
level as part of the outgoing test procedure. This 
signal may also be bonded out at the expense of 
an I/O pad and used as an incoming customer 
acceptance criterion. 

Packaging 

Fairchild offers the following packages and pin 
counts for the FGC Series: Plastic and Ceramic 
DIPs: 24, 40; Plastic and Ceramic Pin Grid Arrays: 
68, 84, 100, 120, 132, 144, 180; Plastic and Ceramic 
J-Bend Chip Carriers: 44, 68, 84. 



Table 7-7: FGC Series Testability Features 





Inputs 


Output 


Tests 
Performed 




Type 


TEST 


TOE 


TDAT 


ACOUT 


Description 




1 


1 


1 


Disabled 




Normal operation 


Output Buffer 








TDAT 


Disabled 


Voh, Vol, Ioh, Iol 


Test Data signal, TDAT, appears 
on all outputs 


Parametric Tests 





1 





Enabled 


3-State Leakage 


All outputs in 3-state mode 







1 


1 


Disabled 


Standby Current 


Measurement of static power 
dissipation 


DC Functional 


1 


1 





Disabled 


Jam Reset 8 


Resets all flip-flops to a LOW state 


Tests 


1 





Scan 
Data 


Disabled 


Scan Test 8 


Allows data to be serially scanned 
into all flip-flops 


AC Monitor 





1 





Enabled 


Ring Oscillator 
Frequency 


Enables on-chip ring oscillator to 
monitor AC performance 




8 These tests are examples of Design for Testability techniques that the test pins can perform when additional internal cell 
logic is used. 
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CAD Support 

Fairchild supports various options for design 
implementation, working either through FAIRCAD,™ 
Fairchild's in-house, computer-aided design system, 
or through one of several commercially available 
computer-aided engineering workstations. Using 
any of the hardware options, the designer may 
elect to perform any or all of the design steps or 
delegate responsibility to a Fairchild applications 
engineer. 

Faircad Design Implementation 

FAIRCAD, Fairchild's computer-aided design 
system, provides a user-friendly, technology- 
independent environment for building FGC Series 
gate arrays. FAIRCAD's fully integrated CAD tools 
allow the designer to perform all design functions 
from schematic entry, circuit analysis and fault 
grading to layout and automatic test vector 
generation. FAIRCAD can easily be learned and 
used by those with no prior CAD experience. 
Complete training is provided in a one-week class 
that takes the user through an entire design 
example. 



customer sites can be linked to FAIRCAD through 
dial-up or leased lines. Further information on 
FAIRCAD's capabilities can be found in the 
Fairchild Gate Array CAD Support brochure, with 
comprehensive documentation available in the 
FAIRCAD User's Manual. 

Workstation Implementation 

Fairchild supports gate array design on Daisy 
Systems, Mentor Graphics and, in the future, Valid 
Logic and CAE computer-aided engineering 
workstations. Designers using workstations are 
provided with diskettes containing the macro 
library with all symbols and simulation models, and 
software for design verification, logic simulation, 
timing calculations and netlist generation. 

Placement and routing is performed at a FAIRTECH 
Design Center after the netlist is transferred to 
FAIRCAD. Final netlengths are transferred back to 
the workstation for timing verification. 

Figure 7-6: FAIRCAD Design Flow 



FAIRCAD's high-level command menu and on-line 
help provides additional support by guiding the 
user step-by-step through the design cycle. 
Controlled program execution assures proper file 
management and adherence to design rules. In 
addition, summaries generated automatically after 
executing each program may be printed at any time 
for review. FAIRCAD supports off-hour batch 
submission— an effective method of increasing 
productivity while reducing CPU charges by 
running computer-intensive programs during non- 
prime-time hours. 

In addition to design tools for implementing each 
of the steps illustrated below in Figure 7-6, 
FAIRCAD offers a number of system utilities 
including electronic mail, system/job status 
querying, color or B/W plot generation, as well as 
total CPU cost accounting. 

FAIRCAD can be accessed at FAIRTECH Design 
Centers in Northern and Southern California; 
Dallas, Texas; Boston, Massachusetts; Minneapolis, 
Minnesota; Maitland, Florida and in international 
design centers in Reading, England and Tokyo, 
Japan. Additionally, a variety of compatible 
alphanumeric and graphic CRTs at 
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Figure 7-7: Typical Engineering Workstation 
Design Flow 
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FAIRCAD Features 

• Interactive Design Capture 

• Design Rule Checking 

• Interactive Logic and Timing Simulation 

• Controllability Fault Analysis 

• Auto/Interactive Placement and Routing 

• Test Vector Formatting for ATE 

Introduction 

FAIRCAD™— Fairchild's fully integrated, technology 
independent gate array design software— supports 
all design tasks from design capture through final 
design database creation for prototype 
manufacturing. And FAIRCAD is available on tape 
for installation on the VAX VMS system, including 
the MicroVAX II. A proven tool for designing 
circuitry using our CMOS and ECL gate arrays, 
FAIRCAD combines engineering graphics with 
powerful programs to compile, analyze, simulate, 
place and route system designs. FAIRCAD is 
menu-driven with extensive on-line help listings 
and a built-in system monitor to ensure the proper 
program sequence is adhered to. Figure 8-1 
illustrates the typical FAIRCAD design flow. 

Fault simulation on FAIRCAD is eased through the 
use of our Cray 1-S Supercomputer in Milpitas, 
California; fault simulation on the Cray can be as 
much as 50 times faster than on other simulation 
devices. Remote communication links to the Cray 
make designing at your location even more 
convenient. And turnaround times at Fairchild have 
been further reduced by our in-house Cambridge 
E-Beam Direct-Write-On-Silicon System. 

Schematic Capture 

• Multiple Windows 

• Hierarchical Schematics 

• Menu-Driven 

• Mouse Command Entry 

• Complete ECL and CMOS Libraries 



With FAIRCAD's schematic capture program 
designs may be entered in either the schematic 
input mode or netlist input mode. The schematic 
input mode accesses FAIRCAD's fully interactive, 
menu-driven graphics design entry program. The 
Structure Description Language (SDL) generates a 
netlist— a listing of all component interconnections 
in your design— to be entered into FAIRCAD on 
magnetic tape or through a keyboard. 

Figure 8-1: Typical FAIRCAD Design Flow 
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Schematic Input 

FAIRCAD schematic capture simplifies the 
entering and editing of a semicustom design. 
FAIRCAD programs are completely menu-driven 
and extensive on-line help listings are accessed by 
simply typing "H" followed by a carriage return. 
The schematic capture menu is shown in Figure 
8-2. Logic components are accessed from the 
macro library of the chosen technology and, with a 
single keystroke, positioned within the design. 
Facilities such as COMPONENT MOVE and ALIGN 
quickly organize and structure a design. 
Interconnection of components is also quick using 
connection rubberbanding, which makes line 
segments visible during the actual connection 
procedure; visible connections are "stretched" 
between entry points with the system crosshairs. 

WINDOW commands allow editing up to four 
different symbols, schematics, or windows of the 



same schematic or symbol simultaneously. Names, 
text, components, and pins can be aligned 
horizontally or vertically using FAIRCAD's 
alignment feature. 

Netlist Input Mode 

With this method a standard keyboard terminal is 
used to alphanumerically enter a netlist. Two 
Fairchild programs permit "describing" a circuit to 
FAIRCAD. One program, using the SDL, accepts 
design information in the form of component 
descriptions and interconnections (netlist). The 
other program loads the manually generated netlist 
into the FAIRCAD database and checks for errors 
in connections, names, nets, etc. FAIRCAD will 
promptly inform the user of any errors located. The 
SDL can also be used for editing the manually 
entered netlist. 



Figure 8-2: FAIRCAD Schematic Capture Menu Features 
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Figure 8-3: Sample Circuit Network Analysis Summary 
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CTR/BUFO 9 «E 

CTR/BUF1 7 •£ 

CTR/BUF22 B *E 

CTR/BUF23 B W 

CTR/BU/30 6 W 

CTR/BUF31 10 W 

CTR/BUF32 6 W 

CTR/BUF33 6 «E 
HACRO USAGE SUHHARY 



REGULAR LCS INPUTS AND TRANSLATED INPUTS CANNOT BE CONNECTED StHULTANEOUSLV. 

WIRED-OR HACROS HUST HAVE IDENTICAL HACRO POWER. 

ILLEGAL OPEN INPUT PIN. 

HACRO OUTPUT NOT CONNECTED. 

HACRO OUTPUT NOT CONNECTED. 

OUTPUT PINtS) NOT CONNECTED. 

HACRO OUTPUT NOT CONNECTED. 

ONLY INTERNAL CELL HACROS CAN HAVE OUTPUT DOTTING. 



HACRO NAHE 


CELL TYPE 


NUHBER USED 


2NA04 


INTERNAL 


1 


AND02 


INTERNAL 


9 


BUF02 


INTERNAL 


39 


DFP02 


INTERNAL 


9 


IN V01 


INTERNAL 


lb 


INVil 


INTERNAL 


4 


HX021 


INTERNAL 


9 


N0R02 


INTERNAL 


2 


N0R03 


INTERNAL 


4 


0R02 


INTERNAL 


7 


OH! 04 


1NTEKNAL 


2 


XN0R021 


INTERNAL 


4 


X0W02 


INTERNAL 


3 


icvo; 


I'd 


5 


loci-: i 


I/O 


'i 


Otfu* 


I/O 


V 


:»•%. : 


2Nr"JT 




:*•.«.».: 


IfiPJT 




: avM. 


ihP'T 




IfcVSS 


1NP-.T 
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Circuit Design Rule Checking 

FAIRCAD's circuit analyzer checks the design to 
find problems early in the design cycle. This 
program extracts a netlist from a capture design 
and checks it for design rule violations, calculates 
power dissipation and summarizes the usage of 
logic macros. The design rule checker also 
analyzes netlists produced using FAIRCAD's 
Netlist Input Mode. See Figure 8-3 for a sample 
netlist summary. Errors found in your design must 
be corrected before design continuation. Circuit 
analysis checks fan-out, determines bias types 
required for each macro (ECL only), and 
automatically places additional power pads where 
required. Illegal macro interconnections such as 
the following are also checked: 

• Illegal open pins 

• Wired OR/on-chip bussing violations 

• Unbiasable connections 

• Incompatible circuits 

• Excessive ffanout 

• Net naming conflicts 

Simulation 

• Hierarchical 

• Accurate Default Delays Automatically Calculated 

• Access to Internal Nodes 

• Hex/Octal Input to Circuits 

• Flexible Simulation Programming 

Simulation is used after the design has been 
entered into FAIRCAD and a netlist generated 
without any logic design violations. Logic, timing, 
and hierarchical simulation, as well as test 
program generation, are available on FAIRCAD. 
With hierarchical simulation you can simulate any 
block of a design as if it were an independent 
design: this hierarchical approach facilitates 
efficient design partitioning while maintaining 
consistency and improving the integration of the 
overall circuit. See Figure 8-4 for a sample 
FAIRCAD timing simulation output. 

First, using typical, automatically calculated 
propagation delays for all components, logic 
simulation is performed on FAIRCAD to check the 
accuracy of the logic. Initially, fault simulation is 
run to determine whether the input test patterns- 
provided by the designer— successfully diagnose 



the existence of injected faults. Then, after 
placement and routing are complete, corrected 
delay times can be computed using actual wiring 
distances. To speed the computer-intensive task of 
fault simulation, access to Fairchild's Cray 1-S 
Supercomputer (located in Milpitas, California) is 
provided. Now, controllability analysis is run by 
FAIRCAD at your facility to generate a potentially 
detectable and undetectable faults listing. Test 
vectors are produced for automatic test equipment 
(ATE) with programs that create and edit package- 
pin files and supply input/output pin information. 

Logic/Timing Simulation 

FAIRCAD's logic and timing simulators are used 
for accurately gauging the functionally and 
performance of the design early in the design 
cycle. Using FAIRCAD, nodes can be set to 
specific values; simulated and compared results 
may be with the expected results. FAIRCAD's easy- 
to-learn Fortran-like control language provides the 
ability to inspect and set internal nodes, do 
conditional branching, looping, and simulate such 
conditions as circuit stability. Simulation on 
FAIRCAD can be hierarchical; any block (or an 
entire circuit) in the hierarchy can be simulated, 
saving time and facilitating circuit debugging. 

Both logic and timing simulation check for 
violations such as minimum pulse width, setup 
time, hold and release time. The FAIRCAD timing 
program allows simulation of one timestep, one 
clock cycle, or multiple timesteps at a time, and 
inspection of internal nodes and l/Os 
simultaneously. Prior to placement and routing, 
default metal lengths and default wire delays are 
used; after placement and routing, actual metal 
delays are used. 

Fault Simulation 

Fault simulation informs the user if, by inspecting 
the design's output pins, manufacturing defects 
modeled as "stuck-at" faults can be detected. To 
ensure test vectors screen potential manufacturing 
defects (short, open, pin hole, etc.), Fairchild 
provides access to a Cray 1-S Supercomputer and 
a powerful fault simulation program. In FAIRCAD, 
fault simulation is divided into two steps- 
controllability and observability. Controllability, 
invoked by a single command in the test sequence, 
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determines the percent of internal nodes being 
toggled by the vectors provided. In short, this 
analysis shows how effective the test vectors are 
in controlling the faults. Observability, which is 
accomplished using the parallel fault simulator on 
the Cray 1-S Supercomputer, propagates the faults 
to primary outputs; this determines if the faults are 
detectable. 

Placement 

• Automatic/Interactive 

• Automatic Improvement 

• Prohibits Design Rule Violations 

• Congestion Parameter Settings 



FAIRCAD's powerful placement program allows 
random, manual, or automatic placement of 
components. FAIRCAD provides the ability to 
interactively place l/Os and/or critical path 
components in minutes. Automatic placement 
programs (automatic parameters, placement and 
improvement) are available to help achieve the 
optimum placement of your design. Placement, like 
all other interactive FAIRCAD programs, is menu- 
driven with extensive "help" features that list all 
possible user options. Many important display 
features such as cell and component outlines are 
also provided. 



Figure 8-4: FAIRCAD Timing Waveforms 
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Before placement, a FAIRCAD program compiles 
and merges the netlist (generated by the circuit 
design rule checker) and chip databases into a 
format suitable for both placement and routing. An 
output listing is then produced that contains the 
following: 

• Circuit Netlist Description 

• Overall Circuit Summary 

• Detailed Summary of Component Macro Types 

• Detailed Summary of Components 

• Detailed Summary of Nets 

• Component-Net Cross Reference List 



Single-keystroke commands allow you to change 
the color of various levels, make a hard copy of 
what is currently visible on the terminal screen, 
graph congestion values, or show placement 
obstructions. The congestion graph feature, 
illustrated in Figure 8-5, helps you minimize 
interconnect length and congestion by 
automatically graphing vertical and horizontal 
placements. Cell "overlaps" are averted with a 
program that automatically informs you if a 
selected component placement overlaps others 
previously placed. 



To aid in the organizing of the placement, an 
extensive display menu is available for viewing 
selected component outlines, labels, cells, etc. 

Figure 8-5: FAIRCAD Placement with Congestion Graph Feature 
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Routing 

• Automatic/Interactive 

• Automatic Improvement 

• Prohibits Design Rule Violations 

• Congestion Parameter Settings 

Like placement, FAIRCAD's routing program has 
both manual and automatic features and is 
completely interactive. Critical nets may be pre- 
routed and the automatic router invoked to finish 
routing the design. Manual routing, completely 
menu-driven, is available for specifying critical 
paths and editing disconnects. FAIRCAD's program 
for viewing the design reads information from the 
design file and allows viewing of unconnected 
nets; "airlines"— diagonal lines— are drawn 
between unconnected pins. As an additional 
safeguard against errors, FAIRCAD employs the 
automatic Design Rule Checker (DRC). 



Automatically invoked each time you exit the 
routing editor, the DRC warns of any design rule 
violation. Table 8-1 lists FAIRCAD routing features. 
Figure 8-6 shows a typical routing display. 

Table 8-1: Routing Programs and Functions 



Program 


Functions 


Route Chip 
Automatically 


automatically routes 
component interconnections 


View the Chip 


allows you to view various 
aspects of your design at any 
time after design file 
generation 


Manual Routing 


allows you to pre-route critical 
nets and edit routing 



Figure 8-6: FAIRCAD Routing Display 
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Engineering Support 

Fairchild applications engineers, the experts of 
gate array design, are available for assistance 
during the work week and, by arrangement, can 
complete some or all of FAIRCAD's design tasks 
for you. 

Instruction 

Because you may only have a workable concept of 
what you want your circuit to do, Fairchild places a 
premium on instruction. Courses are taught by 
knowledgeable applications engineers at 
FAIRTECH design centers, and by special 
arrangement can be taught at your facility. 
Classrooms equipped with color graphics 
terminals— one per student— and video projection 
systems provide the perfect place to explore gate 
array design. 

A first-time customer will take both the hardware 
design course (1-2 days) for his chosen gate array 
family and the FAIRCAD training course (5 days). 
Since FAIRCAD is technology independent, the 
FAIRCAD seminar need not be repeated to 
accomplish a design using a different Fairchild 
gate array family. Instruction on FAIRCAD system 
installation and administration is also available. A 
complete listing of class dates and times is 
available at Fairchild Design Centers and sales 
offices. Training credits are provided with NRE 
charges for each design option. 

FAIRCAD Hardware Requirements 

To run FAIRCAD at your facility you must have the 
DEC VMS operating system and FAIRCAD- 
compatible hardware. The following lists operating 
system and hardware requirements: 

• VMS Operating System V4.2 

• MicroVAX II, VAX 11/750, 11/780, 11/785, 8600, 
8650 

• Tektronix Graphics Terminals 4113, 4115, 4107, 
4109, 4125 

• VT1 00-Compatible Terminals (one for each 
graphics terminal) 

• 9-Track Tape Drive 



FAIRCAD, databases and accompanying files 
require approximately 50 Megabytes of storage 
space. In addition to space required for FAIRCAD 
and its files, approximately 50 Megabytes of 
storage space is also required for the chosen array. 

MicroVAX II 

FAIRCAD is available for use on the DEC 
MicroVAX II. All FAIRCAD design tasks, including 
simulation, placement and routing, can be 
accomplished using the MicroVAX at your facility. 
Access to the Cray 1-S Supercomputer for fault 
simulation is available when designing with the 
MicroVAX II. Two MicroVAX II configurations are 
supported for FAIRCAD— the workstation and 
minicomputer configurations. The workstation 
configuration, which supports 1-2 users, requires 
the following: 

• BA123 MicroVAX II cabinet (World Box) 

• Three 71 Megabyte disk drives (two for single 
user) 

• RQDX3 disk controller 

• 1-2 Tektronix graphics terminals (4107, 4109, 4113, 
4115,4125) 

• 1-2 VT220 (VT1 00-compatible) terminals (one for 
each graphics terminal) 

• TK50 tape drive 

• MicroVMS operating system 

The minicomputer configuration, supporting 1-8 
users, includes the following: 

• H9642 MicroVAX II cabinet 

• 5 Megabytes (min) memory 

• RA81 456 Megabyte fixed disk 

• 1-4 Tektronix graphics terminals (4107, 4109, 4113, 
4115,4125) 

• 1-4 VT220 (VT1 00-compatible) terminals (one for 
each graphics terminal) 

• TK50 tape drive 

• MicroVMS operating system 
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FAIRCHILD 



CMOS Arrays 
Packaging Guide 



Introduction 

This guide describes the packaging options 
available for FGC Series CMOS gate arrays. A wide 
selection of lead counts and package styles, 
including dual in-line, leaded chip carriers, pin grid 
arrays and ceramic flatpaks, is offered. Table 9-1 
lists the package styles and lead counts available 
and planned for each array in the FGC Series. 

The following paragraphs summarize the data 
presented in the table. 

Dual In-Line Packages 

Plastic and ceramic dual in-line packages with lead 
counts from 20 to 64 are available for FGC Series 
arrays with fewer than 4000 equivalent gates. Refer 
to Table 9-1 for product applicability. 



Quad Packages 

Plastic and ceramic leaded chip carriers (J-bend) 
with lead counts from 44 to 84 are available for the 
entire FGC Series of arrays. Refer to Table 9-1 for 
specific product applicability. 

Pin Grid Arrays 

Plastic and ceramic pin grid arrays with lead 
counts from 68 to 209 are available for all FGC 
Series arrays except the FGC0500. Refer to Table 
9-1 for specific product applicability. 
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Table 9-1: FGC Series Package Selection Guide 






Lead Count 


Style 


FGC 
0500 


FGC 
1200 


FGC 
2400 


FGC 
4000 


FGC 
6000 


FGC 
8000 


20 
20 


PDIP 
CDIP 


A 
P 












24 
24 


PDIP 
CDIP 


A 
A 


A 
A 


A 
A 








28 
28 


PDIP 
CDIP 


P 
A 


P 
A 


A 
A 








40 
40 


PDIP 
DCIP 


A 
A 


A 
A 


A 
A 


P 
P 






44 
44 


PLCC 
CLCC 


A 
P 


A 
A 


A 
A 


A 
P 






48 
48 


PDIP 
CDIP 




A 
A 


A 
A 


A 
A 






64 
64 


PDIP 
CDIP 






A 
A 








68 
68 
68 
68 


PLCC 
CLCC 
PPGA 
CPGA 




P 
A 
A 
A 


A 
P 
A 
A 


A 
P 
P 
A 


A 
A 




84 
84 
84 
84 


PLCC 
CLCC 
PPGA 
CPGA 




P 
A 
A 


P 
A 
A 
A 


A 
A 
P 
A 


A 
A 
P 
P 


P 
P 


120 
120 


PPGA 
CPGA 






A 
A 


A 
A 


P 
A 




132 


CFPAK 








P 


P 




144 
144 


PPGA 
CPGA 








P 
A 


A 
A 


A 
A 


180 


CPGA 










A 


A 


209 


CPGA 












A 



PDIP= Plastic Dual In-Line Package 

CDIP = Ceramic Dual In-Line Side Brazed Package 

PLCC = Plastic Leaded Chip Carrier (J-Bend Leads) 

CLCC = Ceramic Leaded Chip Carrier (J-Bend Leads) 

PPGA = Plastic Pin Grid Array 

CPGA = Ceramic Pin Grid Array 

CFPAK = Ceramic Flatpak 



A = Available 
P = Planned 
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CMOS Arrays Packaging Guide 



Field Sales Offices and Distributor Locations 





Fairchild 
Semiconductor 



Sales 
Offices 



United States 
and Canada 



Alabama 

555 Sparkman Drive, Suite 1030 
Huntsville, Alabama 35805 
Tel: 205-837-8960 

Arizona 

9201 North 25th Avenue, Suite 215 
Phoenix, Arizona 85021 
Tel: 602-943-2100 

California 

Auburn Office (Temporary) 
3620 Sugarview Road 
Meadow Vista, California 95722 
Tel: 916-823-6664 

*Costa Mesa Office 
3505 Cadillac Avenue, Suite 0-104 
Costa Mesa, California 92626 
Tel: 714-241-5900 

*Cupertino Office 
10400 Ridgeview Court 
Cupertino, California 95014 
Tel: 408-864-6200 

Encino Office 

15760 Ventura Blvd., Suite 1027 
Encino, California 91436 
Tel: 818-990-9800 

San Diego Office 
4355 Ruffin Road, Suite 100 
San Diego, California 92123 
Tel: 619-560-1332 

Colorado 

Colorado Springs Office 
102 South Tejon Street, Suite 1100 
Colorado Springs, Colorado 80903 
Tel: 303-578-3319 

Denver Office 
10200 East Girard 
Bldg. B., Suite 222 
Denver, Colorado 80231 
Tel: 303-695-4927 

Connecticut 

2440 Whitney Avenue 
Hamden, Connecticut 06518 
Tel: 203-288-1560 

*Fairtech Center located in this office 



Florida 

Deerfield Beach Office 
450 Fairway Drive, Suite 107 
Deerfield Beach, Florida 33441 
Tel: 305-421-3000 

*Orlando Office 
Maitland Colonnades 
2301 Lucien Way, Suite 260 
Maitland, Florida 32751 
Tel: 305-875-0500 

St. Petersburg Office 
9800 4th Street North, Suite 206 
St. Petersburg, Florida 33702 
Tel: 813-577-1380 

Georgia 

3080 Northwoods Circle, Suite 130 
Norcross, Georgia 30071 
Tel: 404-441-2740 

Illinois 

500 Park Blvd., Suite 575 
Itasca, Illinois 60143 
Tel: 312-773-3133 

Indiana 

11711 North Meridan Street 
Suite 200 

Carmel, Indiana 46032 
Tel: 317-843-5686/5687 

Iowa 

373 Collins Road NE, Suite 200 
Cedar Rapids, Iowa 52402 
Tel: 319-395-0090 

Kansas 

8600 West 110th Street, Suite 206 
Overland Park, Kansas 66210 
Tel: 913-451-8374 

Maryland 

10270 Old Columbia Road 
Suite R 

Columbia, Maryland 21046 
Tel: 301-381-2500 

Massachusetts 

*1432 Main Street 
Waltham, Massachusetts 02154 
Tel: 617-890-4000 



Michigan 

21999 Farmington Road 
Farmington Hills, Michigan 48024 
Tel: 313-478-7400 

Minnesota 

*3600 West 80th Street, Suite 590 
Bloomington, Minnesota 55431 
Tel: 612-835-3322 

New Jersey 

783 Riverview Drive North 
Totowa, New Jersey 07512 
Tel: 201-256-9006 

New Mexico 

2900 Louisiana NE, Suite D 
Albuquerque, New Mexico 87110 
Tel: 505-884-5601 

New York 

Endicott Office 
421 East Main Street 
Endicott, New York 13760 
Tel: 607-757-0200 

Fairport Office 
830 Cross Keys Office Park 
Fairport, New York 14450 
Tel: 716-223-7700 

Hauppauge Office 
300 Wheeler Road 
Hauppauge, New York 11788 
Tel: 516-348-0900 

Poughkeepsie Office 
66 Middlebush Road, Suite U-306 
Wappingers Falls, New York 12590 
Tel: 914-298-0680 

North Carolina 

5954-A Six Forks Road 
Raleigh, North Carolina 27609 
Tel: 919-848-2420 

Ohio 

Cleveland Office 

6133 Rockside Road, Suite 304 

Cleveland, Ohio 44131 

Tel: 216-447-9700 
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Fairchild 
Semiconductor 



Sales 
Offices 



United States 
and Canada 



Ohio 

Dayton Office 

7250 Poe Avenue, Suite 260 

Dayton, Ohio 45414 

Tel: 513-890-5878 

Oregon 

6600 SW 92nd Avenue, Suite 27 
Portland, Oregon 97223 
Tel: 503-244-6020 

Pennsylvania 

Willow Wood Office Center 

Suite 110 

3901 Commerce Avenue 

Willow Grove, Pennsylvania 19090 

Tel: 215-657-2711 

Texas 

Austin Office 

8310 Capital of Texas Hwy. N 

Suite 160 

Austin, Texas 78731 

Tel: 512-346-3990 



* Dallas Office 
1702 North Collins Blvd. 
Suite 101 

Richardson, Texas 75080 
Tel: 214-234-3811 

Houston Office 
9896 Bissonnet-2, Suite 470 
Houston, Texas 77036 
Tel: 713-771-3547 

Utah 

5282 South 320 West, Suite D120 
Murray, Utah 84107 
Tel: 801-266-0773 

Washington 

11911 NE First Street, Suite 310 
Bellevue, Washington 98005 
Tel: 206-455-3190 



Canada 

Toronto Regional Office 
7 Director Court 
Building C, Unit 102 
Woodbridge, Ontario L4L 4S5 
Tel: 416-746-7120 

Montreal Office 

3675 Sources Blvd., Suite 109 

Dollard des Ormeaux 

Quebec, H9B 2K4 

Tel: 614-683-0883 

Ottawa Office 

148 Colonnade Road South, 

Unit 13 

Nepean, Ontario K2E 7J5 

Tel: 613-226-8270 



*Fairtech Center located in this office 
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Fairchild 
Semiconductor 



Sales 
Offices 



International 



Austria and Eastern Europe 

Fairchild Electronics GmbH 

Assmayergasse 60 

A-1120 Wien 

Austria 

Tel: (0222) 85-86-82 

Brazil 

Fairchild Semiconductores Ltda. 
Caixa Postal 30407 
Rua Alagoas, 663 
01242 Sao Paulo, Brazil 
Tel: 66-9092 

Fairchild Semiconductor Ltd. 
Rua Oswaldo Cruz, 505 
Caixa Postal 948 
13100 Campinas SP Brazil 
Tel: 55-192-46655 
55-192-416434 

France 

Fairchild Europe Semiconductor 

Headquarters 

12 Place Des Etats-Unis 

B.R 655 

92542 Montrouge Cedex 

Tel: (1) 47-46-61-61 

Germany 

Fairchild Semiconductor GmbH 
Gebauede 458, Zimmer 2194 
D-6000 Frankfurt/Main 75 
Tel: (069) 690-56-13 

Fairchild Semiconductor GmbH 
Oeltzenstrasse 14 
D-3000 Hannover 
Tel: (0511) 178-44 

Fairchild Semiconductor GmbH 
Poststrasse 37 
D-7250 Leon berg 
Tel: (07152) 410-26 



Fairchild Semiconductor GmbH 
Zweigniederlassung Neufahrn 
Hans-Braunstrasse 50 
D-8056 Neufahrn 
Tel: (08165) 61-80 

Holland 

Fairchild Semiconductor B.V. 
Ruysdaelbaan 35 
NL-5613 DX-Eindhoven 
The Netherlands 
Tel: (040) 44-69-09 

Hong Kong 

Fairchild Semiconductor Products 

12th Floor, Austin Tower 

22-26 A Austin Avenue, 

Tsimshatsui 

Kowloon, Hong Kong 

Tel: 3-723-5256 

Fairchild Semiconductor (HK) Ltd. 

5/F-6/F, San Miguel Bldg. 

9-11, Shing Wan Road 

Tai Wai, Shatin 

NT Hong Kong 

Tel: 852-0-6055311 

Italy 

Fairchild Semiconductori S.p.A. 
Viale Corsica 7 
20133 Milano 
Tel: (02) 749-12-71 

Japan 

Fairchild Semiconductor 

Pola Shibuya Bldg, 7th Floor 

1-15-21, Shibuya-Ku 

Tokyo 150 

Tel: (02) 4008351 

Fairchild Japan Corporation 
Yotsubashi Chuo Bldg. 
1-4-26, Shinmachi 
Nishi-Ku, Osaka 550 
Tel: 06-541-6138/9 



Korea 

Fairchild Semiconductor 

10th Floor, Life Bldg. 

61 Yuido-Dong, Youngdongpo-Ku 

Seoul 150 

Tel: 783-3795 

Scandinavia 

Fairchild Semiconductor AB 

Bergsunds Strand 39 

S-117 38 Stockholm 

Sweden 

Tel: (08) 84-01-70 

Singapore 

Fairchild Singapore Pty. Ltd. 

74 Bukit Timah Road 

#03-01/02 

Boon Siew Bldg. 

Singapore 0922 

Tel: (65) 258-1944 

Switzerland 

Fairchild Semiconductor GmbH 
Baumackerstr. 46 
CH-8050 Zurich 
Tel: (01) 311-42-30 

Taiwan 

Fairchild Semiconductor Ltd. 
Hsietsu Bldg., Room 502 
47 Chung Shan North Road 
Sec. 3 Taipei, Taiwan 
Tel: 573205 thru 573207 

United Kingdom 

Fairchild Semiconductor Ltd. 

230 High Street 

Potters Bar 

Hertsfordshire EN6 5BU 

England 

Tel: (0707) 51111 
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Fairchild 
Semiconductor 



Authorized 
Distributors 



United States 
and Canada 



Alabama 

Hamilton/Avnet Electronics 
4940 Research Drive NW 
Huntsville, Alabama 35805 
Tel: 205-837-7210 

Schweber Electronics 
4910 Corporate Drive, Suite J 
Huntsville, Alabama 35805 
Tel: 205-895-0480 

Arizona 

Hamilton/Avnet Electronics 
505 South Madison Drive 
Tempe, Arizona 85281 
Tel: 602-231-5100 

Schweber Electronics 

11049 North 23rd Drive, Suite 100 

Phoenix, Arizona 85029 

Tel: 602-997-4874 

Wyle Distribution Group 
17855 North Black Canyon Hwy. 
Phoenix, Arizona 85023 
Tel: 602-866-2888 

California 

Arrow Electronics 
19748 Dearborn Street 
Chatsworth, California 91311 
Tel: 818-701-7500 

Arrow Electronics 
9511 Ridgehaven Court 
Viewriego, California 92123 
Tel: 619-565-4800 

Arrow Electronics 
521 Weddell Avenue 
Sunnyvale, California 94066 
Tel: 406-745-6600 

Arrow Electronics 
2961 Dow Avenue 
Tustin, California 92680 
Tel: 714-838-5422 



Avnet Electronics 
350 McCormick Avenue 
Costa Mesa, California 92626 
Tel: 714-754-6111 (Orange County) 
213-558-2345 (Los Angeles) 

Hamilton/Avnet Electronics 
3170 Pullman Avenue 
Costa Mesa, California 92626 
Tel: 714-641-1850 

Hamilton Electro Sales 
10950 West Washington Blvd. 
Culver City, California 90230 
Tel: 213-558-2000 

Hamilton/Avnet Electronics 
4103 North Gate Blvd. 
Sacramento, California 95834 
Tel: 916-920-3150 

Hamilton/Avnet Electronics 
4545 Viewridge Avenue 
San Diego, California 92123 
Tel: 619-571-7527 

Hamilton Electro Sales 
1361-B West 190th Street 
Gardena, California 90248 
Tel: 213-217-6700 

Hamilton Electro Sales 
9650 Desoto Avenue 
Chatsworth, California 91311 
Tel: 818-700-6500 

Hamilton Electro Sales 
3002 East G Street 
Ontario, California 91764 
Tel: 714-989-4602 

Hamilton/Avnet Electronics 
1175 Bordeaux Drive 
Sunnyvale, California 94066 
Tel: 408-743-3355 

Schweber Electronics 

1225 West 190th Street, Suite 360 

Gardena, California 90248 

Tel: 213-327-8409 



Schweber Electronics 
17822 Gillette Avenue 
Irvine, California 92714 
Tel: 714-863-0200 

Schweber Electronics 
21139 Victory Blvd. 
Canoga Park, California 91303 
Tel: 818-999-4702 

Schweber Electronics 
90 East Tasman Drive 
San Jose, California 95134 
Tel: 408-946-7171 

*Sertech Laboratories 
3170 Pullman Drive 
Costa Mesa, California 92626 
Tel: 714-754-0666 

Wyle Distribution Group 
7382 Lampson Street 
Garden Grove, California 92641 
Tel: 800-222-9953 

Wyle Distribution Group 
26677 Agoura Road 
Calabassas, California 91302 
Tel: 818-880-9001 

Wyle Distribution Group 
124 Maryland Street 
El Segundo, California 90245 
Tel: 213-322-8100 

Wyle Distribution Group 
17872 Cowan Avenue 
Irvine, California 92714 
Tel: 714-863-9953 

Wyle Distribution Group 
Military Product Division 
18910 Teller Avenue 
Irving, California 92715 
Tel: 714-851-9953 

Wyle Distribution Group 
11151 Sun Center Drive 
Rancho Cordova, California 95670 
Tel: 916-638-5282 



*This distributor carries Fairchild die products only. 
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California 

Wyle Distribution Group 
9525 Chesapeake Drive 
San Diego, California 92123 
Tel: 619-565-9171 

Wyle Distribution Group 
3000 Bowers Avenue 
Santa Clara, California 95051 
Tel: 408-727-2500 

Zeus Components, Inc. 
5236 Colodny Drive 
Agoura Hills, California 91301 
Tel: 818-889-3838 

Zeus Components, Inc. 
1580 Old Oakland Road 
Suite C 205 

San Jose, California 95131 
Tel: 408-998-5121 

Zeus Components, Inc. 
22700 Savi Ranch Pkwy. 
Yorba Linda, California 92686 
Tel: 714-921-9000 

Colorado 

Arrow Electronics 

1390 South Potomac Street 

Suite 136 

Aurora, Colorado 80012 

Tel: 303-696-1111 

Hamilton/Avnet Electronics 
710 Wooton Road 
Colorado Springs, Colorado 80913 
Tel: 303-637-0055 

Hamilton/Avnet Electronics 
8765 East Orchard Rd., Suite 706 
Englewood, Colorado 80111 
Tel: 303-740-1000 

Schweber Electronics 
8955 East Nichols Avenue 
Englewood, Colorado 80112 
Tel: 303-799-0258 



Wyle Distribution Group 
451 East 124th Avenue 
Thornton, Colorado 80241 
Tel: 303-457-9953 

Connecticut 

Arrow Electronics 
12 Beaumont Road 
Wallingford, Connecticut 06492 
Tel: 203-265-7741 

Hamilton/Avnet Electronics 
Commerce Drive, Commerce Park 
Danbury, Connecticut 06810 
Tel: 203-797-2800 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-792-3500 

Florida 

Arrow Electronics 
350 Fairway Drive 
Deerfield Beach, Florida 33441 
Tel: 305-429-8200 

Arrow Electronics 
1530 Bottlebrush Drive NE 
Palm Bay, Florida 32905 
Tel: 305-725-1480 

*Chip Supply 

7725 North Orange Blossom Trail 
Orlando, Florida 32610 
Tel: 305-298-7100 

Hamilton/Avnet Electronics 
6801 NW 15th Way 
Ft. Lauderdale, Florida 33309 
Tel: 305-971-2900 

Hamilton/Avnet Electronics 
3197 Tech Drive, North 
St. Petersburg, Florida 33702 
Tel: 813-576-3930 

Hamilton/Avnet Electronics 
6947 University Blvd. 
Winter Park, Florida 32792 
Tel: 305-628-3888 



Schweber Electronics 

317 South North Lake Blvd. 

Suite 1024 

Altamonte Springs, Florida 32701 

Tel: 305-331-7555 

Schweber Electronics 

3665 Park Central Blvd. North 

Building 6 

Pompano Beach, Florida 33064 

Tel: 305-977-7511 

Zeus Components, Inc. 
1750 West Broadway, Suite 114 
Oviedo, Florida 32765 
Tel: 305-365-3000 

Georgia 

Arrow Electronics 

3155 Northwoods Pkwy., Suite A 

Norcross, Georgia 30071 

Tel: 404-449-8252 

Hamilton/Avnet Electronics 
5825-D Peachtree Corners East 
Norcross, Georgia 30092 
Tel: 404-447-7500 

Schweber Electronics 
2979 Pacific Drive, Suite E 
Norcross, Georgia 30092 
Tel: 404-449-9170 

Illinois 

Arrow Electronics 
2000 Algonquin Road 
Schaumburg, Illinois 60195 
Tel: 312-397-3440 

Hamilton/Avnet Electronics 
1130 Thorndale Avenue 
Bensenville, Illinois 60106 
Tel: 312-860-7780 

Schweber Electronics 

904 Cambridge Road 

Elk Grove Village, Illinois 60007 

Tel: 312-364-3750 




*This distributor carries Fairchild die products only. 
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Indiana 

Arrow Electronics 
2495 Directors Row, Suite H 
Indianapolis, Indiana 46241 
Tel: 317-243-9353 

Hamilton/Avnet Electronics 
485 Gradle Drive 
Carmel, Indiana 46032 
Tel: 317-844-9333 

Iowa 

Arrow Electronics 
1930 St. Andrews NE 
Cedar Rapids, Iowa 52402 
Tel: 319-395-7230 

Hamilton/Avnet Electronics 
915 33rd Avenue SW 
Cedar Rapids, Iowa 52404 
Tel: 319-302-4757 

Schweber Electronics 
5270 North Park Place NE 
Cedar Rapids, Iowa 52402 
Tel: 319-373-1417 

Kansas 

Hamilton/Avnet Electronics 
9219 Quivira Road 
Overland Park, Kansas 66215 
Tel: 913-888-8900 

Schweber Electronics 
10300 West 103rd Street 
Suite 103 

Overland Park, Kansas 66214 
Tel: 913-492-2921 

Kentucky 

Hamilton/Avnet Electronics 
1061-D Newtown Pike 
Lexington, Kentucky 40511 
Tel: 609-259-1475 

Maryland 

Arrow Electronics 
8300 Guilford Road 
Suite H, Rivers Center 
Columbia, Maryland 21046 
Tel: 301-995-0003 



Hamilton/Avnet Electronics 
6822 Oak Hall Lane 
Columbia, Maryland 21045 
Tel: 301-995-3500 

Schweber Electronics 
9330 Gaither Road 
Gaithersburg, Maryland 20877 
Tel: 301-840-5900 

Zeus Components, Inc. 
8930 Rt. 108 

Columbia, Maryland 21045 
Tel: 301-997-1118 

Massachusetts 

Arrow Electronics 

One Arrow Drive 

Woburn Massachusetts 01801 

Tel: 617-933-8130 

Gerber Electronics 
128 Carnegie Row 
Norwood, Massachusetts 02062 
Tel: 617-329-2400 

Hamilton/Avnet Electronics 
10-D Centennial Drive 
Peabody, Massachusetts 01960 
Tel: 617-531-7430 

Schweber Electronics 
25 Wiggins Avenue 
Bedford, Massachusetts 01730 
Tel: 617-275-5100 

*Sertech Laboratories 
10-B Centennial Drive 
Peabody, Massachusetts 01960 
Tel: 617-531-8673 

Zeus Components, Inc. 

429 Marrett Road 

Lexington, Massachusetts 02173 

Tel: 617-863-8800 

Michigan 

Arrow Electronics 

755 Phoenix Drive 

Ann Arbor, Michigan 48104 

Tel: 313-971-8220 



Arrow Electronics 
3510 Roger B. Chaffee SE 
Grand Rapids, Michigan 49508 
Tel: 616-243-0912 

Hamilton/Avnet Electronics 
2215 29th Street SE, Space A5 
Grand Rapids, Michigan 49508 
Tel: 616-243-8805 

Hamilton/Avnet Electronics 
32487 Schoolcraft 
Livonia, Michigan 48150 
Tel: 313-522-4700 

Schweber Electronics 
12060 Hubbard Avenue 
Livonia, Michigan 48150 
Tel: 313-525-8100 

Minnesota 

Arrow Electronics 
5230 West 73rd Street 
Edina, Minnesota 55435 
Tel: 612-830-1800 

Hamilton/Avnet Electronics 
10300 Bren Road East 
Minnetonka, Minnesota 55343 
Tel: 612-932-0600 

Schweber Electronics 
7424 West 78th Street 
Edina, Minnesota 55435 
Tel: 612-941-5280 

Missouri 

Arrow Electronics 
2360 Schuetz Road 
St. Louis, Missouri 63146 
Tel: 314-567-6888 

Hamilton/Avnet Electronics 
13743 Shoreline Court East 
Earth City, Missouri 63045 
Tel: 314-344-1200 

Schweber Electronics 
502 Earth City Expressway 
Earth City, Missouri 63045 
Tel: 314-739-0526 



This distributor carries Fairchild die products only. 
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New Hampshire 

Arrow Electronics 

1 Perimeter Road 
Manchester, NH 03103 
Tel: 603-668-6968 

Hamilton/Avnet Electronics 
444 East Industrial Drive 
Manchester, NH 03104 
Tel: 603-624-9400 

Schweber Electronics 
Bedford Farms Building 2 
Kilton and South River Roads 
Manchester, NH 03102 
Tel: 603-625-2250 

New Jersey 

Arrow Electronics 
6000 Lincoln Drive East 
Marlton, New Jersey 08053 
Tel: 609-596-8000 

Arrow Electronics 

2 Industrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-5300 

Hamilton/Avnet Electronics 
10 Industrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-3390 

Hamilton/Avnet Electronics 
1 Keystone Avenue 
Cherry Hill, New Jersey 08003 
Tel: 609-424-0100 

Schweber Electronics 
18 Madison Road 
Fairfield, New Jersey 07006 
Tel: 201-227-7880 

New Mexico 

Arrow Electronics 
2460 Alamo Avenue SE 
Albuquerque, New Mexico 87106 
Tel: 505-243-4566 



Hamilton/Avnet Electronics 
2524 Baylor Drive SE 
Albuquerque, New Mexico 87106 
Tel: 505-765-1500 

New York 

Arrow Electronics 
25 Hub Drive 
Melville, New York 11747 
Tel: 516-694-6800 

Arrow Electronics 
20 Oser Avenue 
Hauppauge, New York 11787 
Tel: 516-231-1000 

Arrow Electronics 

3375 Brighton-Henrietta Town 

Line Road 
Rochester, New York 14623 
Tel: 716-275-0300 

Hamilton/Avnet Electronics 
933 Motor Pkwy. 
Hauppauge, New York 11788 
Tel: 516-231-9800 

Hamilton/Avnet Electronics 
333 Metro Park 
Rochester, New York 14623 
Tel: 716-475-9130 

Hamilton/Avnet Export 

1065 Country Road, Suite 211A 

Westbury, New York 11590 

Hamilton/Avnet Electronics 
103 Twin Oaks Drive 
Syracuse, New York 13207 
Tel: 315-437-2642 

Schweber Electronics 
Jericho Turnpike 
Westbury, New York 11590 
Tel: 516-334-7474 

Schweber Electronics 
3 Town Line Circle 
Rochester, New York 14623 
Tel: 716-424-2222 



Summit Distributors, Inc. 
916 Main Street 
Buffalo, New York 14202 
Tel: 716-887-2800 

Zeus Components, Inc. 
100 Midland Avenue 
Port Chester, New York 10573 
Tel: 914-937-7400 

Zeus Components, Inc. 
2110 Smithtown Avenue 
Ronkonkoma, New York 11779 
Tel: 516-737-4500 

North Carolina 

Arrow Electronics 
5240 Greens Dairy Road 
Raleigh, North Carolina 27604 
Tel: 919-876-3132 

Hamilton/Avnet 
3510 Spring Forest Road 
Raleigh, North Carolina 27604 
Tel: 919-878-0819 

Schweber Electronics 
5285 North Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-876-0000 

Ohio 

Arrow Electronics 
7620 McEwen Road 
Centerville, Ohio 45459 
Tel: 513-435-5563 

Arrow Electronics 
6238 Cochran Road 
Solon, Ohio 44139 
Tel: 216-248-3990 

Hamilton/Avnet Electronics 
954 Senate Drive 
Dayton, Ohio 45459 
Tel: 513-433-0610 

Hamilton/Avnet Electronics 
4588 Emery Industrial Parkway 
Warrensville Heights, Ohio 44128 
Tel: 216-831-3500 
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Ohio 

Hamilton/Avnet Electronics 
777 Brooksedge Blvd. 
Westerville, Ohio 43081 
Tel: 614-882-7004 

Schweber Electronics 
23880 Commerce Park 
Beachwood, Ohio 44122 
Tel: 216-464-2970 

Schweber Electronics 
7865 Paragon Road 
Dayton, Ohio 45459 
Tel: 513-439-1800 

Oklahoma 

Arrow Electronics 
4719 South Memorial 
Tulsa, Oklahoma 74145 
Tel: 918-665-7700 

Hamilton/Avnet Electronics 
12121 East 51st, Suite 102A 
Tulsa, Oklahoma 74146 
Tel: 918-252-7297 

Schweber Electronics 
4815 South Sheridan Road 
Tulsa, Oklahoma 74145 
Tel: 918-622-8000 

Oregon 

Arrow Electronics 
10260 SW Nimbus, Suite M3 
Tigard, Oregon 97223 
Tel: 503-684-1690 

Hamilton/Avnet Electronics 
6024 SW Jean Road 
Building C, Suite 10 
Lake Oswego, Oregon 97034 
Tel: 503-635-8157 

Wyle Distribution 

5250 NE El am Young Parkway 

Suite 600 

Hillsboro, Oregon 97124 

Tel: 503-640-6000 



Pennsylvania 

Arrow Electronics 

650 Seco Road 

Monroeville, Pennsylvania 15146 

Tel: 412-856-7000 

Schweber Electronics 
2800 Liberty Avenue, Bldg. E 
Pittsburgh, Pennsylvania 15222 
Tel: 412-281-4150 

Schweber Electronics 
900 Business Center Drive 
Horsham, Pennsylvania 19044 
Tel: 215-441-0600 

Texas 

Arrow Electronics 
2227 West Braker Lane 
Austin, Texas 78758 
Tel: 215-835-4180 

Arrow Electronics 
3220 Commander Drive 
Carrollton, Texas 75006 
Tel: 214-380-6464 

Arrow Electronics 
10899 Kinghurst, Suite 100 
Houston, Texas 77099 
Tel: 713-530-4700 

Hamilton/Avnet Electronics 
4850 West Braker Lane 
Austin, Texas 78758 
Tel: 512-837-8911 

Hamilton/Avnet Electronics 
4850 Wright Road, Suite 190 
Stafford, Texas 77477 
Tel: 713-240-7733 

Hamilton/Avnet Electronics 
2111 West Walnut Hill Lane 
Irving, Texas 75062 
Tel: 214-659-4111 

Schweber Electronics 

6300 La Calma Drive, Suite 240 

Austin, Texas 78752 

Tel: 512-458-8253 



Schweber Electronics 
4202 Beltway Drive 
Dallas, Texas 75234 
Tel: 214-661-5010 

Schweber Electronics 
10625 Richmond, Suite 100 
Houston, Texas 77042 
Tel: 713-784-3600 

Wyle Distribution Group 
2120 West Braker Lane, Suite F 
Austin, Texas 78758 
Tel: 512-834-9957 

Wyle Distribution Group 
11001 South Wilcrest, Suite 105 
Houston, Texas 77099 
Tel: 713-879-9953 

Wyle Distribution Group 
1810 North Greenville Avenue 
Richardson, Texas 75081 
Tel: 214-235-9953 

Zeus Components, Inc. 
1800 North Glenville Road 
Richardson, Texas 75081 
Tel: 214-783-7010 

Utah 

Arrow Electronics 
1515 West 2200 South 
Salt Lake City, Utah 84119 
Tel: 801-972-0404 

Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, Utah 84119 
Tel: 801-972-2800 

Wyle Distribution Group 
1959 South 4130 West, Unit B 
Salt Lake City, Utah 84104 
Tel: 801-974-9953 

Virginia 

Arrow Electronics 
8002 Discovery Drive 
Richmond, Virginia 23285 
Tel: 804-282-0413 
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Washington 

Arrow Electronics 
14320 NE 21st Street 
Bellevue, Washington 98005 
Tel: 206-643-4800 

Hamilton/Avnet Electronics 
14212 NE 21st Street 
Bellevue, Washington 98005 
Tel: 206-453-5844 

Wyle Distribution Group 
1750 132nd Avenue NE 
Bellevue, Washington 98005 
Tel: 206-453-8300 

Wisconsin 

Arrow Electronics 
200 North Patrick Blvd. 
Brookfield, Wisconsin 53005 
Tel: 414-792-0150 

Hamilton/Avnet Electronics 
2975 South Moorland Road 
New Berlin, Wisconsin 53151 
Tel: 414-784-4510 

Schweber Electronics 
150 Sunnyslope Road, Suite 120 
Brookfield, Wisconsin 53005 
Tel: 414-784-9020 



Canada 

Future Electronics 
3220 5th Avenue NE 
Calgary, Alberta T2A 5N1 
Tel: 403-235-5325 

Future Electronics 
82 St. Regis Crescent North 
Downsview, Ontario M3J 1Z3 
Tel: 416-638-4771 

Future Electronics 
Baxter Center 
1050 Baxter Road 
Ottawa, Ontario K2C 3P2 
Tel: 613-820-8313 

Future Electronics 
237 Hymus Blvd. 
Pointe Claire (Montreal), 
Quebec H9R 5C7 
Tel: 514-694-7710 

Future Electronics 

1695 Boundary Road 

Vancouver, 

British Columbia V5K 4X7 

Tel: 604-438-5545 

Future Electronics 
5312 Calgary Trail 
Edmonton, Alberta P6H 4J8 
Tel: 403-438-2858 

Hamilton/Avnet Canada Ltd. 
2816 21st Street NE 
Calgary, Alberta T2E 6Z2 
Tel: 403-250-9380 



Hamilton/Avnet Canada Ltd. 

2550 Boundary Road, Suite 115 

Burnaby, 

British Columbia V5M 3C3 

Tel: 604-437-6667 

Hamilton/Avnet Canada Ltd. 
6845 Rexwood Road, Units 3-4-5 
Mississauga, Ontario L4V 1R2 
Tel: 416-677-7432 

Hamilton/Avnet Canada Ltd. 
190 Colonnade Road 
Nepean, Ontario K2E 7J5 
Tel: 613-226-1700 

Hamilton/Avnet Canada Ltd. 
2795 Hal pern Road 
St. Laurent, Quebec H4S 1P8 
Tel: 514-335-1000 

Semad Electronics Ltd. 
9045 Cote de Liesse, Suite 101 
Dorval, Quebec H9P 2M9 
Tel: 514-636-4614 

Semad Electronics Ltd. 
864 Lady Ellen Place 
Ottawa, Ontario K1Z 5M2 
Tel: 613-722-6571 

Semad Electronics, Ltd. 
85 Spy Court 

Markham, Ontario L3R 4Z4 
Tel: 416-475-8500 
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DC Characteristics for 'AC Family Devices 





Parameter 


Conditions 


Vcc 

(V) 


74AC 


54AC 


74AC 




Symbol 


Ta=25°C 


Ta = 
-55° to +125°C 


Ta = 
-40° to +85°C 


Units 




Typ 


Guaranteed Limits 




ViH 


Minimum 
High Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


3.0 
4.5 
5.5 


1.5 
2.25 
2.75 


2.1 

3.15 

3.85 


2.1 
3.15 
3.85 


2.1 

3.15 

3.85 


V 


VlL 


Maximum 
Low Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


3.0 
4.5 
5.5 


1.5 
2.25 
2.75 


0.9 
1.35 
1.65 


0.9 
1.35 
1.65 


0.9 
1.35 
1.65 


V 




Minimum 
High Level 
Output Voltage 


Iout = -50 fiA 


3.0 
4.5 
5.5 


2.99 
4.49 
5.49 


2.9 
4.4 
5.4 


2.9 
4.4 
5.4 


2.9 
4.4 
5.4 


V 


V0H 


*Vin = Vil or Vih 
-12 mA 

Ioh -24 mA 
-24 mA 


3.0 
4.5 
5.5 




2.56 
3.86 
4.86 


2.4 
3.7 
4.7 


2.46 
3.76 
4.76 


V 




Maximum 
Low Level 
Output Voltage 


Iout = 50 /iA 


3.0 
4.5 
5.5 


0.002 
0.001 
0.001 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 


V 


Vol 


*Vin = Vil or Vih 
12 mA 

Iol 24 mA 
24 mA 


3.0 
4.5 
5.5 




0.32 
0.32 
0.32 


0.4 
0.4 
0.4 


0.37 
0.37 
0.37 


V 


Iin 


Maximum 
Input Leakage 
Current 


Vi = Vcc, GND 


5.5 




±0.1 


±1.0 


±1.0 


fiA 


IOZ 


Maximum 

3-State 

Current 


Vi(OE) = Vil,Vih 
Vi = Vcc, Vgnd 
Vo = Vcc, GND 


5.5 




±0.5 


±10.0 


±5.0 


jiA 


lOLD 


tMinimum 
Dynamic 
Output Current 


Vold = 1.1 V 


5.5 






57 


86 


mA 


lOHD 


Vohd = 3.85 V 


5.5 






-50 


-75 


mA 



*AII outputs loaded; thresholds on input associated with output under test. 
fMaximum test duration 20 ms, one output loaded at a time. 



DC Characteristics for 'ACT Family Devices 





Parameter 


Conditions 


Vcc 

(V) 


74ACT 


54ACT 


74ACT 




Symbol 


Ta = 25°C 


Ta = 
-55° to +125°C 


Ta = 
-40° to +85°C 


Units 




Typ 


Guaranteed Limits 




VlH 


Minimum 
High Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


4.5 
5.5 


1.5 
1.5 


2.0 
2.0 


2.0 
2.0 


2.0 
2.0 


V 


VlL 


Maximum 
Low Level 
Input Voltage 


Vout = 0.1 V 
or Vcc-0.1 V 


4.5 
5.5 


1.5 
1.5 


0.8 
0.8 


0.8 
0.8 


0.8 
0.8 


V 




Minimum 
High Level 


Iout = -50 fiA 


4.5 
5.5 


4.49 
5.49 


4.4 
5.4 


4.4 
5.4 


4.4 
5.4 


V 


VOH 


*ViN = ViLor Vih 

Ioh -24 mA 

-24 mA 


4.5 
5.5 


0.0001 


3.86 
4.86 


3.70 
4.70 


3.76 
4.76 


V 




Maximum 
Low Level 
Output Voltage 


Iout = 50 /*A 


4.5 
5.5 


0.001 
0.001 


0.1 
0.1 


0.1 
0.1 


0.1 
0.1 


V 


Vol 


*ViN = ViLorViH 

Iol 24 mA 

24 mA 


4.5 
5.5 




0.32 
0.32 


0.40 
0.40 


0.37 
0.37 


V 


llN 


Maximum 
Input 


Vi = Vcc, GND 


5.5 




±0.1 


±1.0 


±1.0 


/*A 


loz 


Maximum 

3-State 

Current 


Vl = VlL, VlH 

Vo = Vcc, GND 


5.5 




±0.5 


±10.0 


±5.0 


„A 


ICCT 


Maximum 
Ice/Input 


Vi = Vcc-2.1 V 


5.5 


0.6 




1.6 


1.5 


mA 


lOLD 


fMinimum 
Dynamic 
Output Current 


Vold = 1.1 V 


5.5 






57 


86 


mA 


lOHD 


Vohd = 3.85 V 


5.5 






-50 


-75 


mA 



*AII outputs loaded; thresholds on input associated with output under test. 
tMaximum test duration 2.0 ms, one output loaded at a time. 



FAIRCHILD 





Fairchild cannot assume responsibility for use of 
any circuitry described other than circuitry 
embodied in a Fairchild product. 



Fairchild reserves the right to make changes in the 
circuitry or specifications at any time without 
notice. 
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